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Abstract 
Abstract 
There is a distinct lack of research into the concept of acute mental health crisis. Without 
investigating the concept of crisis itself, it is not possible to appreciate the attributes of crisis so that it 
can be measured. This has hampered the development of good psychometric tools for crisis. 
The aim of this research was to develop the first standardised, valid and reliable measure for the 
assessment of people presenting to Crisis Resolution and Home Treatment (CRHT) teams. This 
research utilised qualitative and quantitative research techniques to develop a crisis measure starting 
with a comprehensive investigation into the concept of acute mental health crisis to identify an item 
pool and clinically credible item rating scale. A prototype crisis measure was developed and piloted in 
two NHS CRHTs and data collected. This data was analysed to identify the key areas of crisis 
assessment (the subscales), a flexible rating scale and scoring system creating a measure named the 
Crisis Risk and Adaptive Functioning Tool (CRAFT). The CRAFT provides patient crisis profiles 
highlighting areas of strength, resilience, weakness and vulnerability.  
A thorough investigation of crisis was completed with CRHT staff and patients through 
interviews and focus groups. An initial 143 item pool and clinically credible item rating scale were 
identified and developed into a prototype pilot crisis measure. This measure utilised a flexible rating 
approach encapsulating both risk and protective factors believed to reflect clinical practice.  
The measure was piloted and the data analysed to assess the structure of the crisis measure’s 
item pool using the statistical techniques of Principal Component Analysis (PCA) and Rasch analysis. 
These analyses resulted in a 66 item measure with 8 unidimensional subscales including; 1) Crisis 
Recovery Indicators, 2) Adaptive Decision Making, 3) Risk of Harm to Self, 4) Mediating Factors, 5) 
Daily Structure, 6) Risk of Harm to Others, 7) Feelings and Affect, and 8) Basic Needs. The total 
variance explained by these 8 subscales was 67.6% with excellent internal reliability as indicated by a 
Cronbach’s alpha coefficient of 0.98 (p<0.001) and temporal reliability indicated by Spearman’s 
correlation of 0.971 (p<0.001, one tailed). This suggests that this measure has a strong internal 
structure and provides stable outcomes over time at both the subscale and global overall measurement 
levels.  
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Receiver Operator Characteristic curve analysis supported the identification of cut-offs to 
indicate low, moderate and high levels of crisis and were shown to have good levels of sensitivity and 
specificity for the crude discrimination between individuals who require CRHT treatment and 
individuals who do not require CRHT treatment (sensitivity 0.89 and specificity 0.73) and for 
accurately discriminating between the basic treatment levels of low, moderate and high (sensitivity 
0.80; specificity 0.69).  
One of the great advantages of utilising the Rasch model is that it supports the identification 
of key characteristics from an item pool. Application of the subscales and the overall measure to the 
Rasch model identified items that were most representative of underlying constructs and risk, 
highlighting items of essential essence for assessing crisis in the context of community treatment. 
These items may act as useful clinical and risk indicators for community assessment.  
After considering the evidence from the PCA and Rasch analysis for the underpinning 
construct, the measure was named the Crisis Risk and Adaptive Functioning Tool (CRAFT) to 
encapsulate both the risk and adaptive functioning (coping and management) aspects measured by the 
tool. 
 There are a number of clinical implications resulting from the development of CRAFT for the 
assessment of crisis. This research clearly identifies 8 key areas for crisis assessment and the specific 
items that describe them. This promises to be a powerful clinical tool as it clarifies the main areas of 
concern and importance for crisis assessment and provides mental health professionals with a means 
of assessing and monitoring patients experiencing crisis. In addition to the clinical benefits offered by 
the CRAFT, it provides an approach to assessing and monitoring crisis to support further research in 
the area of acute mental health crisis.  
  This research offers significant steps towards the development of a quality measure for crisis 
assessment. However, it is acknowledged that the process of measurement development is never 
complete. It simply evolves over time with the aim of coming closer to the valued direction. 
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Chapter 1 
Literature Review 
1.0 Understanding the Nature of Acute Mental Health Crisis 
 
1.0.1 Introduction 
The aim of this research is to develop a standardised, valid and reliable measure to assist 
mental health professionals assessing individuals experiencing acute mental health crises.   
This chapter is a review of the relevant literature. The chapter sets the foundation on which 
this research is based and also contributes to developing a comprehensive understanding of mental 
health crisis. It is important to fully understand and conceptualise the nature of crisis in order to 
identify its antecedents and make appropriate clinical decisions. The nature and make up of crises are 
extremely complex and personal to each person, affected by a number of external and internal 
variables. Without fully realising what the crisis variables are, it will be impossible to measure. 
Identification of the core characteristics of the concept of crisis is a crucial first step. 
One of the challenges for measuring crisis is that it cannot be directly observed and is 
therefore described as a latent variable or construct. A latent variable or construct is a thing or aspect 
of a person that cannot be directly observed (Nunnally & Bernstein, 1994) but must be inferred from 
the observation of other indicators that are believed to directly relate to the underlying construct of 
interest. This chapter looks at the literature that describes acute mental health crisis as a means toward 
developing a working understanding or description of the underlying latent construct or constructs of 
crisis that this research aims to measure.  
  Following a comprehensive exploration of the crisis definition there will be a description of 
associated theories that contribute to the current understanding of crisis, models of crisis intervention, 
current treatment approaches and the role of assessment and measurement. This literature review will 
provide information for understanding crisis and will also provide evidence for the rationale behind 
this research that calls for the development of a crisis measure.  
15 
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1.0.2 Understanding and Defining Acute Mental Health Crisis 
This section aims to describe the history and roots of crisis theory, the theoretical 
underpinnings that have contributed to our understanding of crisis and to summarise this into a current 
working definition of crisis from which this research will grow.  
1.0.2.1 Historical Overview of Crisis 
‘Acute mental health crisis’ is the full term for describing what will be simply referred to as 
crisis from hereon after. One of the first attempts to define the state of crisis was made by Thomas 
(1909). He defined it as ‘a threat, a challenge, a strain on the attention, a call to new action, which 
may have the germ of a new organisation’.  This definition is basic in terms of its ability to fully 
explain the triggers, experience and consequences of the crisis state but the key concepts stated by 
Thomas are still present in the current crisis theoretical understanding and literature.  As outlined in 
section 1.0.4.3, it is expected that as an individual develops from infancy to adulthood, they will 
encounter a number of developmental or expected life crises (Erikson, 1968) which would not be 
considered a mental health crisis but may act as a trigger to this experience. By comparison to the 
developmental crises described by Erikson, mental health crises are unexpected in nature.  
1.0.2.2 The Founders of Crisis Theory - Lindemann (1944) and Caplan (1961) 
The foundations of current crisis theory lie in the work of Lindemann (1944; 1956). 
Lindemann and his colleagues were some of the first mental health professionals to recognise that 
everyone is vulnerable to crisis regardless of background or history. The concept of dealing with non-
developmental, unexpected or situational life crisis first described by Lindemann (1944) in relation to 
acute grief reactions was used later by Caplan (1961) to the wider spectrum of crises. The types of 
crisis explained through the work of Lindemann and Caplan are unexpected, with sudden onset, and 
are generally out of the control of the individual experiencing the crisis (Kanel, 1998; Slaideu, 1990).   
What was particularly ground-breaking at the time was the suggestion that the experience of 
crisis was not indicative of significant pathology but reflected the individual striving to negotiate an 
16 
Chapter 1: Literature Review 
Understanding the Nature of Acute Mental Health Crisis 
unexpected obstacle to a life goal or goals. The emphasis here is that enduring mental health 
pathology would not necessarily result as a direct consequence of the experience of crisis. However, it 
is important to acknowledge that individuals with pre-existing mental health difficulties may be more 
vulnerable to experiencing crisis and without successful crisis resolution an individual may become 
more vulnerable to developing enduring mental health difficulties in the future. Lindemann simply 
emphasised that these were not necessary attributes of the crisis presentation and therefore crisis could 
be equally observed in an individual experiencing a significant relationship breakdown or financial 
difficulties as it could be observed in an individual who had a long term history of depression and is 
experiencing a breakdown in ability to manage this mental health difficulty.  
It was Lindemann’s (1944) clinical observations that led to his theory around acute grief as a 
specific example of situational crises. Lindemann observed that similar symptoms and pathways to 
recovery presented in all of the observed cases where acute grief and trauma were experienced. He 
noted that the crisis period of the acute grief reaction was approximately 4-6 weeks and suggested that 
the treatment of crisis should be focused, short term and time-limited with the goal being to return the 
individual to their home as soon as possible rather than retaining them in hospital. At the time, these 
suggestions would have been considered an innovative and bold approach. To put this in context, 
Lindemann was endorsing a community treatment approach for individuals experiencing crisis at a 
time when individuals could be admitted to psychiatric institutions for simply causing difficulties in 
their family relationships at home, for being elderly, or for being pregnant out of wedlock (Grob, 
1992, Morton, 1937). Lindemann suggested that community treatment and management of crisis 
should be supported by either professionals or a combination of family and/or community members 
and professionals: “The help of a social worker or a minister, or if these are not available, a member 
of the family, to urge the patient to continue coming to see the psychiatrist may be 
indispensable……….Social workers and ministers will have to be on the look-out for the more 
ominous pictures, referring these to the psychiatrist while assisting the more normal reactions 
themselves.” (p.147). This statement acknowledges the importance of social networks for support and 
the importance of protective factors in the community for aiding successful recovery from crisis.  
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Caplan (1961) translated the work of Lindemann and expanded the concept to the wider 
spectrum of crisis. One of the most influential contributors to crisis theory, Caplan (1961; p18) 
defined crisis as “…….provoked when a person faces an obstacle to important life goals that is, for a 
time, insurmountable through the utilisation of customary methods of problem-solving. A period of 
disorganization ensues, a period of upset, during which many different abortive attempts at solution 
are made. Eventually some kind of adaptation is achieved, which may or may not be in the best 
interests of that person and his fellows.”  This definition pointed toward coping theory (Lazarus & 
Folkman, 1984) with the idea of a breakdown in ability to problem solve (to cope) and as a 
consequence to find a solution for obstacles to life goals. It also introduced the idea that the resolution 
of crisis may or may not be a positive or helpful one. 
Caplan related crisis to the concept of homeostasis (detailed in section 1.0.4.1), in terms of an 
individual’s desire to maintain a state of sameness, stasis or a state of stability and equilibrium. 
Similarly to physiological homeostasis, when the individual is moved out of their stable state, they 
will strive to regain psychological homeostasis through the implementation of previously successful 
coping strategies. Where attempts at stasis fail, crisis results.  
The work of Lindemann and Caplan provided a useful foundation to crisis theory which has 
subsequently been expanded and applied in clinical practice. 
1.0.2.3 Developing Crisis Theory Towards an Integrated Understanding – Hobbs to Roberts  
The Yerke’s-Dodson’s law (1908) outlines the relationship between arousal and performance 
indicating that too little or too much arousal results in hindered performance. Too little arousal and an 
individual is essentially ‘bored’ which prevents good performance, therefore as human beings it is 
preferable to experience low levels of pressure or arousal in order to improve performance. 
Performance increases with an increase in arousal until the maximal level is reached where an 
individual is experiencing the optimum amount of arousal to produce optimum performance levels. 
However, if arousal increases far beyond this point, the individual is no longer able to manage and 
performance starts to deteriorate until the point the person becomes completely overwhelmed and 
essentially burns out. Hobbs (1984) made a useful comparison between the Yerkes-Dodson’s arousal 
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curve and Caplan’s (1964b) four phases of crisis development by developing a Crisis Curve (Figure 
1.0). Caplan described crisis as occurring over four phases with an initial rise in tension resulting from 
an obstruction to a life goal, increased disruption due to an inability to overcome this obstacle, 
continued increasing tension as emergency problem-solving methods failed, which may finally result 
in a breakdown or crisis state if the individual is unable to exit the process. Hobb’s suggested that at 
the third phase of Caplan’s model the individual may present with ‘maximal resourcefulness’ as they 
continue to utilise previously known coping strategies as well as attempting new coping approaches, 
forced to try coping approaches outside of their normal coping repertoire. At each phase, where the 
individual is successful in finding approaches to cope with the obstacles to their life goals, arousal 
levels may start to decrease, returning back to normal levels. However, where an individual is 
unsuccessful they will progress eventually through the next phases, bringing them closer to the 
experience of crisis, challenging their coping ability and resilience. This model presents the idea that 
when an individual’s level of arousal is too high, their ability to cope or to be resourceful is 
significantly challenged and may result in the overall breakdown in coping which will be experienced 
as crisis (Figure 1.0). It is important to note that no time line or specified direction of phase transition 
has been applied to this model. This represents the individual nature of crisis whereby individuals can 
move between the phases of crisis in either direction and over varying timelines. 
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Figure 1.0 Hobbs (1984) Crisis Curve 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.0: The Hobbs crisis curve (1984, p.28) depicting the relationship between increasing levels of 
arousal and the utilisation of coping resources. The ‘maximal resourcefulness’ point on the curve 
indicates the point where arousal levels challenge the individual to utilise all of their current coping 
strategies, possibly stretching their coping repertoire to try new coping approaches.  
 
Hobbs (1984, p.29) described the characteristics of crisis as summarised below: 
1. Crises are self-limiting. Some kind of resolution to crisis will be found within 4-6 weeks. This 
can be a helpful or unhelpful, an adaptive or maladaptive resolution of the crisis. 
2. Dependency needs are expressed at the early stages of crisis although these may not always 
be communicated directly. 
3. Individual crisis may reflect crisis on a larger scale for example within a family or social 
system. 
4. Crisis is not, in itself, a pathological state. 
5. Crisis may present the opportunity for resolution of old conflicts, derived from the 
maladaptive solution of earlier crises. 
Coping 
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Hobbs’ (1984)  crisis definition is particularly helpful for outlining the role of the wider society 
and community, integrating previous theory by Erikson (1968)  which suggests that previous 
maladaptive resolution of crisis likely to impact on the person’s ability to successfully resolve future 
crises. In addition, Hobbs (1984) outlined the relationship between protective factors, vulnerability 
factors and crisis resolution as depicted here in Figure 1.1: 
 
Figure 1.1 Hobbs (1984) Crisis Model 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Hobbs (1984, p.27) crisis model showing the relationship between protective and vulnerability 
factors and the possible outcomes for the resolution of crisis as a result of the precipitating factors.  
 
 
Kanel (1998) saw crisis as the sum of three parts; “1) a precipitating event occurs, 2) the 
perception of this event leads to subjective distress 3) usual coping methods fail, leaving the person 
experiencing the event to function psychologically, emotionally, or behaviourally at a lower level than 
before the precipitating event” (p.1). Therefore his definition of crisis has been termed the trilogy 
definition with the interesting aspect that it outlines the importance of individual perception. It is the 
interpretation of the stress factor or the pressure rather than the stress factor itself that precipitates 
crisis. Theory relating to cognitive appraisal, perception and interpretation is summarised in section 
1.0.4.4 and clearly links in with coping theory. Kanel also clearly states here that where coping 
methods fail, the individual will consequently function at a lower level than their pre-crisis state in the 
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three areas of psychological, emotional and behavioural functioning which links in with previous 
work by Maslow (1943) and the concept of the hierarchy of needs (section 1.0.4.2). 
It became fashionable to relate the experience of crisis to the Chinese symbol for crisis. This 
symbol is made up of two words, danger and the other representing opportunity. For example, Hoff 
(2001) defined a crisis as ‘a serious occasion or turning point presenting both danger and 
opportunity.’(p.4). Crisis previously held purely negative connotations. However, this definition 
reflects the shift in thinking that occurred which resulted in a more flexible understanding of this 
presentation. This new conceptualisation recognises crisis as a juncture that can take the person in a 
number of directions, both positive and negative. How crisis is resolved is key to the crisis outcome in 
terms of future functioning and vulnerability to further crises or the development of enduring mental 
health difficulties. As the window of crisis is brief (approximately 4-6 weeks), intervention must be 
timely and focused to give the best possible chance of a positive recovery outcome. 
James & Gilliland (2001) focused down the broad concept of crisis into four specific crisis areas, 
influenced by the theories of Erikson (1968, section 1.0.4.3), Maslow (1943, section 1.0.4.2) and 
Lazurus & Folkman’s theory of coping (1984, section 1.0.4.4). Firstly they described the concept of 
developmental crises, crises that are the expected normal crises that need to be negotiated as a part of 
the life journey. Secondly they described situational crises, which are uncommon and extraordinary 
events that cannot be predicted by the individual. For example; a car crash, an unexpected death of a 
loved one, rape, the loss of a job etc. “The key to differentiating a situational crisis from other crises is 
that a situational crisis is random, sudden, shocking, intense and often catastrophic.” (James & 
Gilliland, 2001, p.5). The third type of crisis explored was existential crises defined as inner conflicts 
and anxieties that accompany important human issues of purpose, responsibility, independence, 
freedom, and commitment. The final types of crisis explored by James and Gilliland were 
environmental crises. These are where either a natural or human made event occurs that is 
catastrophic to a level that all persons involved in that environment are affected and have to deal with 
the consequences. For example, the impact of earthquakes, famine or tsunami 
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In general, the types of crisis that imply acute mental health crisis are often situational or 
existential crisis. However crisis may also be triggered by developmental and environmental factors. 
These acute episodes are supported in a number of countries by crisis teams made up of 
multidisciplinary mental health professionals whose role is to guide individuals toward healthy crisis 
resolution. In the United Kingdom, these teams are called CRHT teams and are the target users for the 
crisis measure to be developed through this research. CRHTs are described in more detail in sections 
1.0.6 and 1.0.7. 
Roberts (2005, p.94) integrated previous theory to develop one of the most widely used 
definitions of acute mental health crisis in current use today: 
 
“An acute disruption of psychological homeostasis in which one’s usual coping 
mechanisms fail and there exists evidence of distress and functional impairment. The 
subjective reaction to a stressful life experience that compromises the individual’s 
stability and ability to cope or function. The main cause of a crisis is an intensely 
stressful, traumatic, or hazardous event, but two other conditions are also necessary: (1) 
the individual’s perception of the event as the cause of considerable upset and/or 
disruption; and (2) the individual’s inability to resolve the disruption by previously used 
coping mechanisms. Crisis also refers to ‘an upset in the steady state’. It often has five 
components: a hazardous or traumatic event, a vulnerable state, a precipitating factor, an 
active crisis state, and the resolution of the crisis.”  
 
This definition encapsulates the current key concepts for understanding acute mental health 
crisis developed over the last century. This includes ideas around coping, triggers, perception, 
obstacles to life goals, stress or pressure, an individual’s drive to maintain equilibrium and crisis 
resolution. 
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1.0.2.4 Developing Crisis Theory in the Modern Context 
Tobitt & Kamboj (2011) identified the limitations of the crisis ‘definition’ offered by the 
Department of Health’s (2001) policy. They noted that it was unable to characterise the essential 
features of the crisis presentation and therefore CRHTs lacked the guidance of a strong theoretical 
foundation and clear definition for clinical practice. In their work, they also acknowledge the 
variability of the crisis definition over the course of the literature, which has also been represented in 
this literature review. Tobitt & Kamboj highlight that there is some contention in the literature about 
whether Crisis Theory is in fact applicable in the context of community mental health practice, 
stressing the lack of clarity in the current definitions offered by the literature.  
Tobitt & Kamboj investigated CRHT team workers’ understandings of the form and nature of 
the concept of crisis using qualitative techniques from framework analysis. They assessed interviews 
from 39 CRHT workers who were representative of the multidisciplinary skill mix of the four CRHT 
teams who participated. The participants completed semi-structured interviews which covered two 
broad areas of the crisis concept and CRHT work which were developed by the authors and were 
based on the literature. They found participants to hold a consensus about the concept of crisis. There 
were two main process areas identified through the analysis which linked to 1) identifying crisis and 
2) understanding crisis. The continuum of crisis was shown to run from clearly ‘CRHT crisis’ to 
clearly ‘not CRHT crisis’. This continuum of crisis functioned under the influence of a number of 
modifying factors that were identified as disqualifying individuals from benefitting from CRHT 
intervention.  
The outcomes of the research separated out crisis theory into theory that supported the 
understanding of the crisis phenomenon as it presents itself in individuals experiencing acute mental 
health crisis and theories that identified the origins or precipitators of crisis. Of particular interest to 
this research is the theory they developed to understand the crisis phenomenon. This theory contains 
information on items that are particularly helpful for the purposes of developing an assessment tool.  
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Three themes were identified as representing a present crisis state: 
 1) Functional Disruption – describing the temporary loss of functioning. This is the 
individual’s ability to function, to cope, to care for themself and to have a sense of mental control. 
 2) Risk of Harm  - this was described with a primary focus on risk of harm to self but risk of 
harm to others and risk of harm from others was also expressed by participants. 
 3) Additional Support Needed – this was characterised by failure of previous support and the 
requirement for further support to be put in place to support the individual to function in the 
community.  
 They found a further two themes that were described as often present 1) Extreme Mental 
Distress and 2) Otherwise Hospitalise. The first subtheme describes an increase in mental distress. 
However, an area requiring further clarity appeared to centre around whether or not this should be 
linked to previously existing mental health difficulties. ‘Otherwise hospitalise’ was surprisingly 
described by only a minority of the participants who expressed the possible necessity of hospital 
admission as a particularly pertinent theme for assessing crisis. Understanding this in the context of 
how and why CRHTs were developed, to act as gate keepers to inpatient admission, it may have been 
assumed that this theme would be considered important. It could be argued that this understanding is 
so implicit in terms of the functioning of the teams that this was not vocalised.  Three themes were 
identified as always absent including 1) Referrer in crisis – this relates to inappropriate referrals which 
are the result of the referrer themselves becoming stuck or struggling to meet the needs of the patient. 
In this situation, it would suggest that the anxiety lies with the referrer rather than the patient 
themselves and therefore is considered inappropriate for CRHT intervention, 2) Longstanding ‘crisis’ 
- crisis was described as only a temporary disruption to functioning by the participants of this research 
and therefore by the very nature of crisis described it would not be a long standing condition  and 3) 
Crisis level too mild – whereby the presentation of the patient was believed to be too mild to represent 
an acute mental health crisis.  
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Tobitt & Kamboj also identified theories of crisis in terms of the development of the 
phenomenon or crisis state. They describe a theme of differential vulnerability to help understand and 
describe why two individuals subjected to the same set of conditions may not both enter into the acute 
mental health crisis state. This was attributed to variability in the individual appraisal styles and 
therefore interpretation and perception of situations. There was also a theme around crisis presenting 
itself as a time of opportunity for individuals who took the experience of crisis as a chance to re-
evaluate their lives, to make changes, learn and grow. Readiness to act was the third theme identified 
for theories of crisis. This mirrored the previous theme of crisis being a time for opportunity. For 
some individuals, a period of crisis in their lives is particularly motivating for making positive 
changes and work towards a brighter future.  
The Tobitt and Kamboj study acknowledged the variability in the conceptual understanding 
of crisis and the need for further coherence. Developing a measure out of the emerging evidence for 
crisis theory and current working policy will support this coherence of understanding and therefore 
assessment. They did identify the broad and diverse needs presented by individuals presenting in 
crisis which will demand intervention in a variety of areas dependent on the individual need. Ideas 
around appropriateness of specific service user presentations was discussed with this idea that not all 
individuals will be appropriate for CRHT intervention even though their presentation may be very 
similar to others presenting with similar levels of distress or presenting ‘symptoms’.  
Tobitt and Kamboj recognised that they did not extend their research to include individuals 
who had experienced crisis and saw this as a limitation in their work. This research was extended to 
patients but it is recognised that the carer perspective would also be important to capture. However, 
conceptually this may have quite a different orientation and may be worthy of separate investigation.  
 
1.0.3 Implications of Crisis Theory on Crisis Treatment Approaches 
The crisis theory outlined above implies that the experience of crisis is an acute, short term 
state of disequilibrium which results in the individual becoming emotionally and psychologically 
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open and vulnerable. This may be a period of time where the individual learns and grows from the 
experience, resulting in an improved level of functioning post crisis compared to the pre-crisis state. 
Alternatively it could result in the individual struggling to resolve their crisis in a helpful and healthy 
fashion that ultimately leads that person to function at a lower level post crisis compared to their pre-
crisis state. There may be a number of factors that influence the outcome of crisis for an individual, 
not least the support and treatment they receive from social and professional networks. 
The experience of crisis opens a person up psychologically, making them more emotionally 
accessible (Rapoport, 1967) and amenable to suggestion and change (Golan, 1978). This is because 
the experience of crisis is a period of disequilibrium associated with stress. A person will experience 
associated anxiety as a result of this disequilibrium which causes a level of discomfort that acts as an 
impetus for change due to the person being unable to tolerate such high levels of discomfort or 
distress for long periods of time (Janosik, 1994). During a state of imbalance, the individual will strive 
to regain homeostasis or equilibrium, making the individual more open to intervention at this time. 
This means that the person is more motivated, which suggests there are significant treatment 
opportunities during this period to support the person to make a helpful crisis resolution. A focused 
intervention at this time of crisis may be more effective and have a greater impact than waiting for the 
person to be more stable but less ‘psychologically open’. A comprehensive assessment of the crisis is 
required in order to understand, evaluate and monitor the crisis state as that person works towards 
resolution.  
 
1.0.4 Associated Theories Underpinning Crisis 
A number of other theories underpin our current understanding of acute mental health crisis. 
These theories contribute additional substance and content to the concept or construct itself and so 
contribute to crisis measure development. A brief summary of these theories and how they link in 
with crisis theory is outlined below.  
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1.0.4.1 Homeostasis, Equilibrium and Crisis 
Cannon (1932) developed the concept of homeostasis which presents the idea that some 
organisms i.e. endotherms, strive to maintain an internal constant state despite external changes. This 
requires energy to resist change and maintain optimal internal conditions and therefore does not occur 
by chance but is the result of organised self-government. Caplan (1961) related this concept to crisis 
theory in which he refers to psychological homeostasis whereby an individual strives to maintain 
psychological balance despite external changes. Cannon and Caplan’s theories fit well with the 
research of Keyes & Ryff (2000) who found that individuals who had experienced change, positive or 
negative or both, found change unsettling and distressing.  Therefore a movement away from 
homeostasis, even when positive, can cause discomfort and the individual will strive to return to the 
balance of homeostasis where they feel safest. 
Taplin (1971) critiqued this definition as implying that the human psyche is mechanical in 
nature with no involvement of personality, feelings, ideas, skills etc. Homeostasis suggests a return to 
the pre-crisis state or normal balanced ‘resting state’ without judging how adaptive or maladaptive it 
is, therefore not allowing for learning or growth. The theory of equilibrium however, suggests that a 
system will strive to reach an equal balance, an equality of distribution and therefore the focus is on 
harmony with the environment. In contrast, homeostasis suggests the system strives to maintain levels 
independent of its environment. A state of imbalance, whether the result of a move away from 
equilibrium or homeostasis, takes the individual out of their comfort zone and results in feelings of 
being out of control and unable to cope. Intense feelings of helplessness, confusion, anxiety, shock, 
and anger are experienced as a result at these times (Golan, 1978).  
There appears to be room for aspects of both theories in understanding crisis. As recognised 
in the work of Keyes & Ryff (2000), individuals feel uncomfortable in the context of change and will 
strive to maintain stability. However, if these attempts to maintain stability fail, the individual is 
forced to adapt and change to meet the new psychological demands of the environment. This may 
reflect the ‘maximal resourcefulness’ phase identified by Hobbs (1984) on the crisis curve (Section 
1.0.2.3). The level of ability to function within the new context (the result of change) would depend 
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on the success or failure of the individual to abandon the desire to achieve homeostasis and their 
ability to find a new balance, a new equilibrium in their new circumstances.  
 Both theories of homeostasis and equilibrium suggest that one of the underpinning concepts 
for crisis theory is this idea of change away from the person’s normal functioning depending on what 
‘normal’ functioning was in their pre-crisis state. In addition, there is also this idea about striving to 
return to the pre-crisis state which may present itself as resistance to move to a more positive position. 
What is very clear is that change results in the person feeling uncomfortable at best and acutely 
distressed at worse. One of the mediating factors is the individual’s ability to be flexible and adaptable 
to change in order to reach a new balance or equilibrium. These theoretical points will be useful for 
considering the item pool developed through this research  in terms of understanding the resilience or 
buffering factors and vulnerabilities that may make an  individual more or less susceptible to 
experiencing crisis.   
1.0.4.2 Maslow’s Hierarchy of Needs 
Maslow (1943) suggested that as human beings there are certain needs that we try to meet. He 
suggested that these needs exist in a hierarchy often illustrated in a pyramid form, whereby lower 
level needs along the baseline have to be met before attention can be focused on achieving higher 
level needs. The first and most basic level on the hierarchy is focused on meeting essential needs such 
as food, shelter, water and feelings of safety. Humans strive toward the top level of the hierarchy 
which is self-actualisation whereby the individual is able to recognise what their full potential is and 
make efforts to reach that potential. However, to master this top level need, all the previous levels of 
esteem, love and belonging, safety and physiological (basic) needs must be mastered first. At the base 
of Maslow’s pyramid are the foundations for reaching individual potential. Without these in place the 
pyramid crumbles. This hierarchy clearly outlines the link between the necessity of basic 
physiological needs that provide the foundations for achieving and meeting higher psychological 
needs. The treatment of crisis will involve ensuring that the more basic needs are met before the 
higher order needs are facilitated. 
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Crisis theory suggests that an individual experiencing acute mental health crisis functions at a 
lower level compared to where that person would have been on the hierarchy prior to crisis. It is 
important to appreciate that recovery from crisis or returning to pre-crisis functioning will depend on 
the level of mastery prior to crisis. When an individual not only recovers from crisis but grows and 
learns from the experience, that person may progress to a higher level on the hierarchy. Where an 
individual is unsuccessful in attempts to positively resolve crisis, it may be expected that the person 
will continue to function at a lower level than the pre-crisis state. The crisis theory outlined in section 
1.0.2 explains that one of the most prominent symptoms of crisis is the significant breakdown in 
ability to cope. It may therefore be expected that a person in the acute phases of crisis may 
demonstrate an inability to tend to basic needs or everyday tasks, at the base of Maslow’s hierarchy, 
and these may be helpful item indicators for a tool designed to measure crisis. Where the foundations 
are shown to falter, it can be expected that the remaining levels on the hierarchy will become unstable.  
It should be recognised that Maslow developed the hierarchy of needs from the perspective of 
an individualistic society whereby the development of self is at the pinnacle of the pyramid. This was 
criticised by Cianci & Gambrel (2003) who recognised that the pinnacle of the hierarchy for 
individuals from collectivist societies would be the need for acceptance and community, far 
outweighing the needs of self and self-development. The nature of the society would need to be taken 
into account in the application of this theory for assessing crisis.  
1.0.4.3. Erikson’s Theory of Life Stages 
Negotiation of developmental crises is part of normal personality growth (Erikson, 1968). 
Erikson proposed that there are a number of psychosocial tasks that must be mastered as part of 
development. Each task or stage poses the threat of crisis due to the perceived threat of change. Where 
it is perceived that the task is insurmountable, successful completion of the next task will be hindered.  
There are two assumptions with this theory: 1) the world gets bigger as we go along, 2) failure is 
cumulative. The second of these assumptions is particularly pertinent to crisis theory in its suggestion 
that previous failure to successfully resolve crisis (in this context developmental crises), results in the 
individual being more vulnerable to experiencing crisis in the future. “The developmental process 
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thus may involve a synthesizing of new experiences into an evolving self-perception and/or the 
accumulation of skills or strategies for instrumental or emotional response.” (Turner & Avison, 1992; 
p.37). This understanding provides further support for the idea that an individual’s history is the best 
predictor of their future and evidence of previous coping or lack of coping will be an important tool 
for the measurement of crisis. It also emphasises the idea that the resolution of the current crisis is 
critical if the individual is to develop a resilience rather than vulnerability to future crises. Erikson 
suggested that the experience of crisis could be a situation where growth or harm is experienced and 
this concept is also found in the theory of acute mental health crisis. This provides further theoretical 
support for the importance of timely and appropriate intervention to positively resolve crisis which 
would require comprehensive assessment to guide treatment decision making. The different 
perspectives around ability to manage stress based on previous successful/unsuccessful crisis 
resolution may best be explained by coping theory outlined in the section below (section 1.0.4.4).  
1.0.4.4. Coping, Cognitive Appraisal and Crisis 
Coping strategies support a person to manage and resolve difficulties, to deal with pressures 
and manage stress. Folkaman and Lazarus (1984) defined coping as “constantly changing cognitive 
and behavioural efforts to manage specific external and/or internal demands that are appraised as 
taxing or exceeding the resources of the person” (p.141). At a time of crisis it is acknowledged that 
previously implemented helpful coping mechanisms fail and the individual is left feeling unable to 
manage (Aguilera 1998; Roberts, 2005). Previously helpful coping strategies may lose their 
effectiveness in new or different contexts and the individual may move towards less helpful coping 
approaches in a desperate bid to resolve their difficulties and move away from the distress they are 
experiencing.  
A stressor is a factor perceived as a threat to well-being. However, it is not the stressor itself 
that poses the threat to wellbeing but the individual’s cognitive appraisal of that stressor. The 
individual cognitively appraises how well or not they are resourced to manage the stressor and the 
outcome of this appraisal is an overall perception of their ability to cope with it (Folkaman & Lazarus, 
1984). “Since the 1960s there has been growing recognition that while stress is an inevitable aspect of 
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the human condition, it is coping that makes the big difference in adaptational outcome.” (Lazarus & 
Folkman, 1984, p.6). The perception of how stressful an event is by the individual is based on their 
perception of how well equipped that person is to manage it. “We approach this question through the 
examination of two critical processes that mediate the person-environment relationship: cognitive 
appraisal and coping” (p.19). The individual’s interpretation of the situation, e.g. whether it is a 
‘good’ or ‘bad’ situation is therefore based on the person’s cognitive appraisal and subsequent 
perception of that stressor and their ability to successfully cope with it. 
Events perceived as threatening, uncontrollable, or unpredictable are more likely to result in 
mental and physical illness (Thoits, 1995). Again, it is this idea of perception that is particularly 
important – it is not whether the event is or is not in fact threatening, uncontrollable, or unpredictable 
but whether the individual perceives it that way. An individual who perceives difficult situations as 
manageable and resolvable is much more likely to cope. A crisis occurs when an individual perceives 
an inability to cope and their normal coping strategies are shown to be ineffective, unhelpful or at 
worst detrimental.  
According to Caplan (1964), there are seven characteristics for effective coping behaviour in 
crisis. These are: 
1. Actively exploring reality issues and searching for information. 
2. Freely expressing both positive and negative feelings and tolerating frustration. 
3. Actively invoking help from others. 
4. Breaking problems into manageable bits and working through them one at a time. 
5. Being aware of fatigue and pacing coping efforts while maintaining control in as many areas 
of functioning as possible. 
6. Mastering feelings where possible, being flexible and willing to change. 
7. Trusting in oneself and others and having a basic optimism about the outcome.  
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These characteristics relate to internal coping mechanisms such as problem solving and ability to 
tolerate distress as well as the ability to utilise external resources to cope, with the aim of managing 
and adapting to change. These characteristics will be revisited in the development of the crisis 
measure (Chapter 2).  
In terms of what cognitive appraisal and coping theory contribute to the understanding of the 
crisis construct, it is clear that an individual’s ability to process, appraise and make sense of 
information in a healthy way will have a significant impact on the ability to cope and manage the 
situation. Therefore, it may be expected that an individual in crisis may experience a significant 
breakdown in their ability to cope and may display behaviours suggesting that their cognitive 
appraisal processes are no longer helpful at that time. This theory becomes useful in Chapter 3 when 
the identified subscales for the measure are appraised (Chapter 3, sec 3.9). 
1.0.4.5. Ego Strength 
Although borrowed from psychodynamically influenced literature, the concept of ego strength 
is useful for understanding one of the possible triggers to the crisis state. As outlined by Kanel (1998), 
“ego strength refers to the ability to understand the world realistically and act on it to get one’s needs 
and wishes met. Many times a crisis worker will be called on to be the client’s ego strength 
temporarily (for example when a person is psychotic or vegetatively depressed) until the client can 
take over for him or herself.” (p.6). In line with Erikson’s (1963) work, it is suggested that if a person 
has successfully resolved previous crises their ego strength will be greater and they will have a greater 
ability to successfully resolve crises in the future. If a person has not been able to successfully resolve 
previous crisis it would be expected that the person would have lower ego strength and would be more 
likely to fail at attempts to successfully resolve crises in the future. This would make the person more 
vulnerable to experiencing further crises as a consequence. Freud (1923; cited in Dufresne, 2011) 
referred to the idea of psychic energy, suggesting that it is finite with only a limited amount existing 
for each of us. This offers useful explanatory power for describing the experience of crisis to patients 
and staff alike. It strongly suggests that an individual will be more vulnerable to crisis at different 
times e.g. when a person is dealing with a large number of stressful situations at the same time they 
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will be more vulnerable to feeling overwhelmed and as a consequence to experiencing crisis. This 
links in with the concept of ego strength suggesting that at different times we will have differing 
levels of ability to understand the world in a realistic way, respond to it appropriately and therefore 
act on it to get our needs and wishes met. This, again, relates to an individual’s ability to cognitively 
process information with the suggestion that the crisis state would hinder this process resulting in a 
person less able to make helpful decisions and more dependent on others to support with this. 
1.0.5 A Working Crisis Definition – Summarising the Crisis Theory. 
To this point, this chapter has comprehensively reviewed the current theoretical 
understanding of crisis and some of the underpinning theories that support this understanding. It is 
important now to develop a succinct working understanding of crisis on which to base this research.  
In summary, the theory of acute mental health crisis started over 100 years ago with more 
focused work starting with Lindermann in 1944. Lindermann’s work focused on grief reactions but 
this was later expanded by Caplan (1961) to include all situational crises. In the last 10 years our 
understanding of acute mental health crisis has been pushed forward and clarified through the work of 
pioneers in the field such as Roberts (2002).  The historical theoretical development, recent continued 
development and underpinnings from a number of different theoretical contributors has resulted in 
this current understanding and definition of crisis which blends several theories together to describe 
crisis as: 
 All individuals have the potential to experience an acute mental health crisis but they will 
have differential vulnerability. A crisis state is triggered by a single or series of events 
that are perceived by the individual to be a threat to their life goals or values. The 
individual will make failed attempts to utilise their own known coping strategies and will 
strive to utilise new coping strategies that may be helpful or unhelpful, possibly leading to 
harm in a desperate bid to alleviate distress. The failure of coping results in a period of 
psychological imbalance that is distressing and perceived as unmanageable by the 
individual. The crisis state is demonstrated by functional disruption, risk of harm to self 
or others, extreme distress and the need for additional support.  The crisis state is time 
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limited to between 4-6 weeks and in this period the person is more amenable to 
suggestion and change and therefore more motivated to take on intervention. The 
outcome of the crisis state can be either positive or negative but the aim of crisis 
intervention is to take advantage of the possible opportunities presented by the crisis state 
to support the person toward the best possible resolution.  
 
1.0.6 Models of Crisis Intervention  
 This research is focused on the development of a tool to measure crisis which will accurately 
support and inform treatment decisions made by those working in crisis resolution teams. It is helpful 
at this point to look to the literature for existing models of crisis intervention which informed the 
development of this crisis measure that ultimately aimed to support crisis teams in their decisions 
regarding intervention. A number of crisis intervention models currently exist and have been outlined 
in this section. 
Crisis intervention is the process of interceding into a person’s crisis experience, offering 
support to alleviate the pressure and subsequently guide the person towards accessing internal 
resources and independence with the aim of successfully resolving the crisis. The role of the crisis 
worker, family member or friend, is to support the individual through the crisis towards a more stable 
state, guiding toward regaining independence and moving away from dependence. If crisis 
intervention is to be helpful, more importantly not detrimental, it is essential that intervention 
approaches are developed from a sound theoretical and preferably evidence based foundation. This 
was eloquently expressed by Hoff (2001) who stated that: “Without a sound theoretical base and 
established techniques, there is little to distinguish crisis intervention from intuitive first aid.” (p.66).  
Aguilera’s (1998) Problem-Solving Approach (Figure 1.2) to crisis intervention is based on 
the concept that an individual is constantly faced with problems that need to be solved as outlined by 
Caplan (1961). When problems are successfully negotiated the individual will maintain equilibrium. 
However, where the problem is not successfully solved this can result in a state of disequilibrium 
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which may result in crisis. This can also occur when problem resolution takes an unusually large 
amount of energy, concentration, and resources. This links in with the underpinning theory of ego 
strength and psychic energy outlined in section 1.0.4.5. 
Figure 1.2 Aguilera’s (1998) Problem-Solving Approach  
 
 
 
 
   
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Figure 1.2: Aguilera’s (1998, p.26) Problem-Solving Approach to crisis has been depicted here as a model 
with the conceptualisation of a spiral. Where effective coping breaks down, the individual is taken out of 
their natural equilibrium state, resulting in a crisis spiral that leads to a state of acute crisis. 
 
Aguilera’s (1998) approach to crisis resolution aims to support the individual to problem 
solve in a more healthy, constructive and successful way. The goal of this approach is to re-establish 
the pre-crisis level of equilibrium and functioning or to work towards improvement. Aguilera 
proposed a four step problem solving approach to crisis intervention. 1) assessing the individual and 
the problem, 2) planning a therapeutic intervention with a focus on problem solving skills directly 
related to the problem identified in step one, 3) the intervention itself and 4) finally anticipatory 
planning for future potential problems. Aguilera divided the intervention phase into four further sub-
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sections a. helping the individual to gain an intellectual understanding of the crisis, b. helping the 
individual bring into the open their present feelings to which they may not have access, c. exploration 
of coping mechanisms, d. reopening the social world. It is not surprising to see that the very first step 
in this intervention model is the assessment of the individual and their problem. In fact, it is common 
across the crisis models (see below), that assessment is an integral aspect of the process of crisis 
intervention if successful crisis resolution is to be achieved.   
Kanel (1998) proposed the ABC model of crisis intervention roughly based on Jones’ (1968) 
A-B-C method of crisis management, which made up of three stages. The first stage (A) focuses on 
developing and maintaining contact with the individual experiencing crisis, this is in line with the 
literature showing the therapeutic relationship to be one of the most important ingredients for the 
success of a therapeutic intervention (Messer & Wampold, 2002). The second stage (B) looks at 
identifying the problem (assessment) and subsequently the therapeutic interaction. In practice, the 
therapeutic relationship and exploration of the crisis precipitating problem would probably occur in 
parallel. The assessment stage attempts to understand the client’s perspective of the problem, 
therefore allowing the development of an intervention to support a healthier problem or crisis 
perspective. The therapeutic interaction can only be developed following a thorough assessment to 
identify its focus. The final stage (C) looks at identifying current helpful and unhelpful coping 
strategies with the aim of maintaining the helpful ones, reducing the unhelpful ones and adding 
further helpful coping strategies.  
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Roberts (2005) developed the seven-stage crisis intervention model (Figure 1.3). Developed 
from the critical stages identified in recovery journey of crisis, it integrates the stages proposed in 
previous models such as Aguilera’s (1998) and Kanel’s (1998) above. The seven stages are outlined 
below: 
Figure 1.3  Roberts’ Seven Stage Crisis Intervention Model 
 
 
Figure 1.3 Roberts’ (2005, p.20) Seven Stage Crisis Intervention Model outlining the stages of assessment 
and intervention recommended for the successful treatment of crisis. The first three stages, forming the 
foundation of successful crisis intervention, relate to comprehensive crisis assessment. 
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Assessment provides the foundation upon which treatment is based and crisis resolved, 
contributing to the first three stages of Roberts (2005) model. The unpredictable and changeable 
nature of crisis means continuous assessment of a patient’s needs is critical to ensure that the care plan 
continues to be relevant and helpful. The treatment model presented by Roberts is currently the most 
comprehensive available. Roberts emphasises here the crucial nature of assessment as the foundation 
of all further work by placing it as the base of the treatment pyramid. 
The Sainsbury Centre for Mental Health published the Crisis Resolution and Home Treatment 
practical guide in 2006 (Ford & McGlynn, 2006). This looked at aspects of CRHT teams including 
the role of values in crisis, risk management and working through a crisis. A basic outline of the work 
of CRHT teams by McGlynn and Flowers (2006) indicated a four-stage model which is grounded in 
assessment as the first stage. The first stage is described as accepting the referral and assessing the 
crisis. This requires identification of contributory factors, the modifying factors and the strengths 
which might help the individual to resolve the crisis. They also emphasise the necessity of identifying 
who is involved in the crisis in both helpful and unhelpful ways. The second stage focuses on 
planning by developing strategies for managing the crisis preferably in the community setting. It 
specifically looks at a support network approach whereby the skills of professionals, the individual 
and others who can support the person are drawn upon. This again emphasises the importance of the 
community network in collaboration with the mental health professionals and should therefore 
significantly contribute to the assessment of crisis. The third stage looks to implement the intervention 
with the fourth stage looking to identify when the crisis has been resolved and professional support 
can be reduced. It is clear when looking at this four stage process that monitoring and measurement 
are crucial in order to complete a comprehensive assessment and set a baseline against which progress 
and crisis resolution can be compared. In the description of this model it is clear that all decisions 
about a patient’s care and treatment are based on the initial assessment, followed by the continuous 
observation and assessment by staff. Without a standardised, valid and reliable assessment tool this 
process will not be able to provide meaningful outcomes.  
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1.0.7 Current Treatment of Crisis in the UK 
The community treatment model suggested by Lindemann (1944; 1956) was not adopted in 
the UK until over 55 years later when the NHS Plan (Department of Health) was published in 2000. 
This outlined the requirement for 335 Crisis Resolution and Home Treatment (CRHT) teams covering 
the whole of England. CRHTs are specialist multidisciplinary teams that operate 24 hours a day, 7 
days a week offering emergency assessment and intensive home treatment as an alternative to acute 
hospital admission. The current working CRHT model developed over the last 10 years has its roots in 
America and Australian crisis team models (Johnson & Thornicroft, 2008). Research to date has 
shown that CRHTs have significantly reduced admission rates (Glover, Arts & Babu, 2006; Johnson 
et al, 2005; Keown et al, 2007), reduced bed occupancy (Keown et al, 2007) and reduced assessments 
under the Mental Health Act (Dunn, 2001a,b).  
The time scale outlined by Lindemann (1944) and the call for short, focused, community 
intervention is now embedded in the operating procedures of CRHT teams in the UK today (DH, 
2001a). In the UK, the Department of Health (2001) CRHTs were set up to support adults between the 
ages of 16 to 65, experiencing acute mental health crisis and ‘‘with an acute psychiatric crisis of such 
severity that, without the involvement of [CR/HT], hospitalisation would be necessary’’ (p. 11). The 
CRHT teams engage with patients for up to a maximum of 6 weeks, in line with the work of Caplan 
(1964). This does not imply that the crisis has been completely resolved but that the individual has 
moved out of the acute crisis state as outlined by Roberts (2005). It is the aim of the CRHT to move 
the individual out of the state of crisis towards resolution of the problem. However, longer term 
presenting difficulties are treated as enduring mental health problems by other services such as 
Community Mental Health Teams (CMHTs).  
In December 2007 the National Audit Office published ‘Helping people through mental 
health crisis: The role of CRHT Services which outlined the evidence base that indicates where 
CRHTs are used appropriately and safely results in a number of clinical benefits which ultimately 
leads to improved patient satisfaction. They also explored the impact this has had on reducing stigma 
and social exclusion which is often faced by individuals experiencing acute mental health difficulties. 
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This work suggested that to improve the appropriate use and safety of CRHTs, a standardised, valid 
and reliable outcome measure was required. The need for clinically credible outcome measures (e.g. 
tools, psychometric measures) to be used by all NHS services was also outlined in the Liberating the 
NHS white paper (2011) as a means to assess and monitor clinically meaningful change and progress.     
 
1.0.8 The Role of Crisis Assessment in CRHTs 
Effective crisis intervention is dependent on accurate assessment that directly translates into 
focusing treatment where it is needed (Myer & Conte, 2006). Crisis assessment should support the 
CRHT team to decide firstly if a crisis state is present and the nature of the crisis, secondly if the 
patient is suitable for CRHT intervention e.g. can the crisis be safely managed at home, thirdly to 
inform and support care plans that should be based on short focused treatment interventions and 
finally to track recovery and inform potential referrals to other services (Hoult & Cotton, 2008).  
Standardised assessment approaches may support mental health workers to maintain a 
comprehensive, standardised and consistent approach and ensure that a baseline of assessment is 
achieved for each patient that will support professionals and patients to track change.  In 
acknowledgement of the many advantages a standardised assessment measure would offer, Roberts & 
Lewis aptly stated “What is remarkable, however, is the lack of empirically based and standardized 
crisis assessment protocols, including instruments with strong psychometrics that are available to 
practitioners.” (2001,p.18). This challenge has still not been met and the problem remains. 
Assessment for crisis should ensure that the level of risk and need by each person is 
understood therefore supporting appropriate and focused treatment to be delivered. The nature of 
crisis is that change is continuous and rapid. Therefore it is essential that crisis team workers 
continuously assess a patient’s presentation to ensure that the treatment approach being delivered is 
the one most suited to the individual’s need at that time. This supports the call for a standardised 
assessment tool to allow continuous standardised assessment to be completed. 
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Assessment in crisis intervention has different goals, processes, relationship to treatment, and 
types of information gathered when compared to other teams (Myer & Conte, 2006). The very nature 
of a crisis has challenged the development and implementation of lengthy assessment tools and 
procedures because the process for crisis intervention must be fast and continuous. Crisis assessment 
occurs immediately and very often so too does the crisis intervention. In comparison, current 
assessment process by professionals in Community Mental Health Teams (CMHT) is carried out over 
a number of weeks with the comprehensive collection of information regarding the patient’s history, 
interviews with the patient and relevant others and completion and analysis of assessment tools.  
An assessment structure is necessary to support CRHT assessors in understanding the 
patient’s presentation, to help the patient understand their own presentation, to standardise the 
assessment procedure to ensure quality, to enable mapping of patient progress, to demonstrate 
outcomes and to show treatment effectiveness. This outlines the important role that crisis assessment 
should play in the work of CRHT teams if a comprehensive understanding of a patient’s crisis is to be 
obtained and appropriate treatment intervention delivered in a timely manner.  
 
1.0.9 Approaches to Crisis Assessment and Crisis Measurement 
Approaches to crisis assessment have been outlined by a number of authors, practitioners and 
researchers and a small number of assessment tools have been developed for this purpose.  The 
assessment tools developed to date have been in the form of either self-report inventories or clinical 
ratings following a guideline or protocol. 
One of the primary purposes of crisis assessment is to identify if the patient is in fact in a state 
of crisis, suffering with some other mental health problem or does not demonstrate mental health 
difficulties at all. Golan (1969) placed emphasis on identifying whether or not the patient is in an 
active crisis state at the time of the initial assessment and outlined two questions as crucial for 
assessing this: When was the precipitating event?; How long has the individual been trying to cope 
with this on their own?. To identify a crisis state, Golan outlines four components devised from the 
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work of Caplan, (1964), Klein & Lindemann (1961) and Sifneos (1960): 1) the hazardous event, 2) 
the vulnerable state, 3) the precipitating factor, and 4) the state of active crisis (disequilibrium). Golan 
stresses that this is not a rigid structure but simply provides a framework or guidance for identifying 
the active crisis state. Golan proposed a model for an intake interview for crisis work, stressing the 
importance of working quickly and comprehensively at the time of crisis, recognising that at the time 
of active crisis, the patient is most open to intervention and change. The majority of patients seeking 
crisis intervention are either looking for symptom relief or relief from external pressure, both of which 
make the person, who may normally be quite rigid, more open to making changes. 
Once it has been shown that the patient is in an active crisis state the team are in a position to 
carry out a comprehensive assessment of the crisis. This is important in order that the intervention 
phase of the treatment is well informed and will support the individual towards positive change and 
resolution. It is also possible to combine these steps (step to identify crisis and step to identify state of 
the crisis presentation) by placing crisis on a continuous spectrum running from no crisis to 
acute/severe crisis.  
The Crisis Rating Scale was developed by Bengelsdorf, Levy, Emerson, and Barile (1984). 
This required the clinician to rate the three dimensions of dangerousness, support systems and ability 
to cooperate on a 5 point Likert scale. The limitations of this scale relate to content coverage of the 
crisis construct. Content coverage is the extent to which a set of variables are able to fully cover and 
describe all of the aspects of the construct of interest. It is questionable whether or not the three items 
outlined in the Crisis Rating Scale are sufficient to provide content coverage of a construct as 
complex as crisis. In addition, the analysis of the rating scale to ensure fundamental measurement and 
analysis of the scale’s unidimensionality were not completed. These three aspects of measurement are 
crucial if it is to be inferred that the measure’s outcomes provide a meaningful representation of the 
crisis state. Rating scale functioning and unidimensionality are outlined in more detail in section 
1.2.1.2. Although this was a helpful first attempt, the construct of crisis was not thoroughly 
investigated in developing these dimensions and the scale itself not assessed for validity and 
reliability. Validity and reliability are integral to providing evidence of the quality of a measure and 
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therefore are vital if a measure is to be implemented with any confidence. This research aims to 
address the weaknesses demonstrated in previous attempts to develop an outcome tool for crisis 
assessment and will utilise techniques that are specifically aimed at determining and refining the 
psychometric properties of assessment tools.   
Perlmutter & Jones (1985) outlined the Psychiatric Emergency Service Interview (PES Interview) 
for working with families who present at the emergency department. The outline shows that the 
assessment opens with a focus on engagement, reducing anxiety, validation and identifying the 
specific problems of the crisis. Similar to Kanel’s (1998) ABC model (section 1.0.2.3), the focus here 
is on developing a healthy therapeutic relationship. Crisis assessment is an integral part of any crisis 
intervention but underpinning any successful intervention is a healthy therapeutic relationship based 
on openness and trust. Following the initial step of forming a relationship and identifying the crisis 
problem, Perlmutter & Jones recommend completing a traditional assessment of the patient including 
an assessment of organic root causes of changes in behaviour, assessment of bizarre behaviour, ability 
to care for self and any potential for harm to self and harm to others. Finally, they suggest a specific 
assessment of the social context including the social and family systems. It is interesting that the 
social context has been given a specific focus and  links in with the underpinning theory of Maslow’s 
(1943) hierarchy of needs (section 1.0.4.2) which will be specifically explored in more detail through 
the process of this research (Chapter 3, section 3.10). Some of the areas of assessment identified for 
this approach will be included in the final assessment tool developed through this research.  
The importance of engagement and the development of a positive therapeutic relationship is 
highlighted here. The interesting viewpoint for this assessment approach is that it looks at the 
involvement of the family and the possible benefits and/or harm that they could pose. Family and 
supportive networks are described as being pivotal to decisions regarding admission versus home 
treatment and are also reflected in the findings of this research (Chapter 3, section 3.10.4). 
Myer, Williams, Ottens and Schmidt (1992) developed the Triage Assessment Model which was 
later developed into the Triage Assessment System (TAS) (Myer & Conte 2006). As highlighted by 
Roberts (2005) this assesses affective (emotional), behavioural, and cognitive domains of individuals 
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reacting to crisis events on a 10 point Likert scale of impairment. The benefit of this approach is that 
it is continuous and can be used to monitor patients’ progress. They outline approaches for assessing 
the three domains and tackle some of the difficulties that may interfere with this process. The key to 
assessing the affective domain is to identify the principle emotion and, generally for individual’s 
experiencing crisis, this will either be anger/hostility, anxiety/fear, and sadness/melancholy. The 
authors identified these emotional reactions from research on the primary emotions by the National 
Advisory Health Council (1995) & Plutchick (1980). Behavioural reactions were categorised as 
immobility, avoidance, and approach (Myer, Williams, Ottens, & Schimdt, 1992a). The cognitive 
domains are also grouped into three categories transgression, threat and loss. These categories were 
taken from the work of Lazarus on stress and ways of coping. Transgression is defined as meaning 
“demeaning offence against me and mine” (Lazarus, 1993, p.26) which relates to a violation of a law, 
duty or moral principle. Threat is the perception that something is going to happen in the future and 
loss is the perception that it has occurred in the past. They go on to outline the areas of individual’s 
lives that are affected by the experience of crisis including physical, psychological/self-concept, social 
relationships and moral/spiritual and suggest that transgression, threat and loss can be perceived by 
patients in each of these life dimensions. The authors of this work looked to previous literature and 
theory as their method for defining the categories of this measure. However, similar to the criticisms 
of the other assessment outlines discussed in this section, the construct of crisis remained without 
direct qualitative investigation to unearth its true content. These authors simply looked at the work of 
other authors to develop their understanding of crisis to be rated on the measure. The validity of this 
approach for developing an understanding of crisis could be improved to enhance the representation 
of the concept or construct upon which a more comprehensive measure could be developed. In 
addition, the 10 point likert rating scale was not assessed to identify whether or not it truly represents 
interval level rating or if the measure is unidimensional.    
Ryrie and colleagues (1997) outlined a ‘zoning’ system for managing case work for CMHTs. The 
zoning system is the same as the traffic light system adopted by the Bedford and Luton CRHT teams 
which are sampled in this research. Ryrie et al look at the concept of zoning from the perspective of 
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supporting the CMHT team in managing their caseload more effectively to ensure that resources are 
targeted more appropriately depending on the level of client need. The assessment determines the 
zone that the client will go in and therefore the level of resource that will be received. The patient is 
assessed to determine how stable/unstable their mental health is and how well/unwell they are 
engaging with services. Patients who have unstable mental health and/or show a rapid decline in 
engagement are placed in the red category, the amber zone is for clients who are mentally unwell but 
who do not present any major risk factors, and the green zone contains clients who are stable and are 
being monitored or are receiving maintenance care. In addition, this system also had a black zone 
which represented clients who currently reside somewhere other than in their own home for example 
in hospital or prison. Ryrie et al recognised that the criterion for the zones is non-specific and relied 
on professional/clinical judgement but this flexibility of assessment was supported by the mental 
health professionals who acknowledge the advantages of this approach. The flexibility of an 
assessment tool to allow scope for intuition or ‘gut instinct’ may be helpful for an effective crisis 
assessment tool and so will not be ruled out in this research. 
Robert’s (2001) seven stage model of crisis intervention outlines the psychosocial and lethality 
assessment as the first stage of crisis intervention. The emphasis at this stage is on the crisis worker 
completing a swift and thorough biopsychosocial assessment (Roberts & Lewis, 2001). Roberts goes 
on to outline from the work of Eaton and Ertl (2000), that at a minimum the crisis assessment should 
cover a number of areas including ‘the client’s environmental supports and stressors, medical needs 
and medications, current use of drugs and alcohol, and internal and external coping methods and 
resources.’ It is interesting that the assessment of the patient’s environmental support systems and 
stressors should factor first on the list. The theory outlined suggests that a person experiencing crisis 
is unable to utilise successful coping strategies and therefore the individual will be dependent on 
others to cope for them in the initial stages. An individual with minimal support systems will show a 
greater need and dependency on the team than an individual supported by a close family. Again the 
mediating/protective factors are shown to be crucial to crisis assessment.  
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For Roberts the assessment stage of the crisis work is crucial for assessing support systems, 
emotional, cognitive and behavioural aspects of the crisis, lethality and danger as well as establishing 
a positive working rapport. If the rapport is not established and the client does not engage well with 
the services, working safely and positively with that patient will be more difficult if not impossible. 
James & Gilliland (2001) proposed a six step model to crisis intervention. The first 3 steps have 
an overarching title of ‘Listening’ which includes 1) defining the problem, 2) ensuring client safety 3) 
providing support. The second set of three steps are summarised under the heading of ‘Acting’ and 
include 4) examining alternatives 5) making plans, 6) obtaining commitment. They use the concept of 
assessing clients for their state of equilibrium and mobility, where equilibrium is a state of mental or 
emotional stability and mobility is the state of the physical being whereby the person can 
autonomously change or cope in response to different conditions and is able to be flexible and 
adaptable to the social and physical world around them. In addition, they look at assessing the 
patient’s psychobiological functioning, neurobiological changes, effect of legal and illegal drugs, 
support systems, coping mechanisms and assessing for suicide or homicidal intent.   
Bonynge & Thurber (2008) attempted to develop clinical ratings for crisis assessment after 
recognising that “We have no way of classifying or describing crisis intervention episodes. There 
exists no reasonable explication of any construct we call crisis intervention.” (p.304). They developed 
five variables from consensus of their crisis unit professionals – 1) danger to self, 2) danger to others, 
3) functional decline, 4) confusion, and 5) depression. Exploratory factor analysis identified two 
factors that accounted for 43.1% of total variance with internal reliability of .68. Although a positive 
step forward in the direction of crisis measurement, it is questionable if content saturation of a 
construct as complex as acute mental health crisis can be obtained by the five items outlined for this 
scale. In addition, the unidimensionality of this scale or the two subscales to ensure that measurement 
is of one dimension or construct was not assessed. These criticisms appear to be common across the 
previous assessment outlines and will form a critical aspect of this research in addressing these 
research gaps. 
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1.1 Understanding Measurement 
Based on the evidence from the initial literature review, it is clear that there continues to be an 
unmet need to develop a sound, reliable and valid crisis measure that can be used with confidence to 
inform the complex clinical judgements that have to be made by CRHT staff.  
Measurement tools help to identify how much of a ‘thing’ or ‘matter’ is present. In 
psychology, measurement tools aim to measure psychological constructs such as acute mental health 
crisis. There are different types of measurement tools available with which to measure different types 
of matter. It is important that the right approach for measuring the ‘matter’ of crisis is used to ensure 
that the measure developed can provide outcomes that are meaningful and accurate. This section 
provides a summary of the evidence base from which the measurement development techniques for 
this research were chosen. 
 
1.1.1 Fundamental, Derived and Conjoint Measurement 
The basic aim of measurement is to understand ‘how much’ of something there is so that it 
can be used for comparison purposes when making judgements about what decisions to take. 
Comparison is only possible when measurement occurs on the same scale or metric and the units of 
measurement are all equal, for example the assumption that the distance between 1 and 2 is the same 
as the distance between 2 and 3 on the same scale. In the physical world, measurement can be a little 
easier to quantify by very nature of its accessibility whereby it is visible and tangible e.g. being able 
to directly measure the length of an object. When a thing can be directly measured e.g. weight or 
length, it is called fundamental measurement. 
It starts to get more complicated when the thing of interest cannot be directly measured, for 
example temperature or density. Density is measured indirectly using mass and volume. Temperature 
is derived from the volume changes of mercury under the influence of the temperature. Both of these 
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are called derived measurement approaches as they are derived indirectly through directly observing 
other related entities.  
Conjoint measurement is based on the understanding that when a variable cannot be directly 
observed, it can be indirectly observed through the observation of changes in other related attributes 
(Berka, 1983). This approach is used in the development of psychometrics whereby the attribute itself 
is not measured but instead is measured through other observable attributes that are related to the 
attribute of interest.   
Therefore, as measurement moves from fundamental to derived and finally to conjoint 
measurement, it is gradually becoming more and more removed from direct measurement. 
Psychological constructs such as crisis can only be measured through conjoint measurement 
techniques. 
Constructs that cannot be directly observed or measured must be inferred and substances that 
have to be inferred are termed latent constructs (Atkinson & Lennox, 2006). Therefore when 
measuring crisis, a latent construct is being measured.  
The more indirect and removed measurement becomes the more room there is for error to 
occur. This is immediately a challenge for developing a measure for crisis that can only be measured 
using conjoint measurement techniques. A further challenge in developing measures for complex 
constructs or attributes is that they often rely on the measurement of several different 
areas/skills/knowledge/symptoms to indicate where on the variable of interest the person exists. In 
this research, crisis is both complex and requires indirect measurement techniques that need to tap 
into a number of different areas to fully represent the concept or latent construct.  
Although the measurement of latent constructs is a little more difficult than the measurement 
of directly observable physical world things or matter, the same principles of representative 
fundamental measurement still apply. The aim is to know how much of the latent construct is present, 
and if it is more or less than at a previous point in history or than another person. This measurement 
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and comparison is only possible if the scale used is truly representative of the construct in question 
and the distances between scale points are equal.  
In the past, the focus of measurement construction has largely been on the statistical 
techniques used to interpret the scale outcomes with less attention paid in general to the quality of the 
measure developed in terms of how the individual items and their rating scales are functioning. The 
scale outcomes are meaningless if care and attention have not been paid to ensuring that the measure 
has been designed to truly represent and therefore tap into the construct of interest. This will be 
discussed in more detail in the next section.   
 
1.1.2 What’s the Matter? 
One of the most important first steps in measurement design is to ensure that a psychological 
measure is tapping into the construct of interest. To understand this concept it can be helpful to 
consider measurement in science as a comparison. In order to measure matter in science it is 
necessary to first know what the matter of interest is. Having a thorough understanding of the matter 
makes it easier to choose an appropriate measurement tool: for example, the techniques to measure a 
liquid will be very different to the techniques used to measure a gas or vapour.  
In the physical sciences it is important to know the substance and structure of the matter being 
measured (IUPAC, 2006). The substance is the form of the matter, for example water is made up of 
the substances hydrogen and oxygen (H20 has two hydrogen atoms connected to an oxygen atom). 
There may be a number of substances that make up the matter/construct of interest e.g., the water that 
comes through the tap is, in reality, made up of a number of different substances, therefore it is also 
important to know what the structure of the substance is.  In chemistry this looks at how the 
atoms/molecules are arranged in relation to each other, which is analogous to looking at the structural 
relations between the items of an item pool in psychometrics. It is only by focusing in at the substance 
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and structural levels of the matter that it is possible to understand what the matter is in order to give 
validity and reliability to any measurement attempts.  
Understanding a psychological construct or attribute such as acute mental health crisis is 
similar. The first step is to fully understand what the substance of the crisis construct is, what ‘atoms’ 
(items) contribute to the crisis matter (construct). The second step is to understand how these items 
relate to each other and to try and identify if there is in fact one substance (a unidimensional 
construct) or a number of substances (constructs/subscales/multidimensional measure) that make up 
the construct of interest. One of the first steps in developing a measure for crisis is to thoroughly 
investigate the substance of the construct which is generally done through qualitative techniques to 
develop the item pool (Chapter 2). Following this the structure of the substance is investigated using 
factor analysis or Principal Component Analysis to identify the subscales. It is only when the 
substance and structure of the crisis construct have been identified that it can be measured in any 
meaningful way.   
 
1.1.3  What are Psychological Measures? 
Psychological measures are tools that obtain information believed to represent a 
psychological construct to which numbers are assigned according to specific rules (Stevens, 1946). 
Psychological measures are called psychometric when they place a psychological construct onto a 
metric which is a standard of measurement. Psychological measures are common for measuring 
intelligence, personality and other mental health constructs, made popular by the founding fathers of 
psychometric measurement such as Cattell (1886), Spearman (1906), Thurstone (1936) and Rasch 
(1960). Psychometric measures inform important and often life changing decisions, therefore the 
quality of the measure is paramount. Miller, McIntire & Lovler (2010) summarised the importance of 
well-designed psychometric measures stating that “Good tests facilitate high-quality decisions, and 
bad tests facilitate low quality decisions” (p.4). Placed in the context that the outcome of a 
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psychometric measure may result in the difference between employing the right person, assigning a 
child to the right school or class or the difference between an individual receiving crucial timely 
support from mental health services or not, renders the design of the measure as critical to the 
development of a valid tool for crisis.  
 
1.1.4 Why Measure? 
The aim of this research is to develop a measure for crisis assessment so it is important to 
think about why measurement is important and whether this approach to assessment offers any 
advantages over previously utilised assessment techniques such as standard note taking or 
documentation. 
1.1.4.1 Standardised and Comprehensive Assessment 
Crisis is a complex presentation that is affected by biological, psychological and social 
factors. Due to the complexity of the crisis presentation it is impractical and unrealistic to expect an 
assessor to comprehensively document all of the contributing factors or variables by hand, particularly 
when it is important to note risk and protective factors as well as stable and unstable factors. Stable 
elements are important to monitor in order that deterioration and change over the course of treatment 
are shown by comparison to baseline measures. Without a thorough investigation into the construct of 
crisis there is a continuing potential to document unnecessary information at the same time as missing 
crucial nuggets essential to treatment decision making. The development of the item pool (Chapter 2) 
for a crisis assessment measure will provide an aide memoir and short hand for mental health 
professionals tasked with documenting a patient’s presentation. This will be in addition to providing 
an indication of the level on the crisis construct.    
Having a standardised set of items that are completed for all individuals assessed for crisis 
intervention ensures that every patient receives the same comprehensive assessment to support the 
delivery of a standard of quality. In addition, in recognition that there is no specialised training for 
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mental health professionals working in CRHTs in the NHS at present, a standardised assessment 
measure would be a useful training tool to support newly qualified staff or staff new to the CRHT 
team to understand all of the areas necessary for assessment. 
1.1.4.2 Comparison 
A standardised set of items rated at different points throughout a patient’s crisis journey 
supports the CRHT team to monitor change and progress. In addition, standardisation of a 
measurement tool allows the individual to be compared to different crisis states which have been 
identified through normative data. This will be a particularly valuable tool for CRHTs who could use 
this comparison as a thermometer for crisis, effectively providing an indication of crisis level. 
1.1.4.3 Valid and Reliable Indications of Crisis Level 
As outlined above, it is only when the substance and structure of the construct of interest has 
been identified that attempts at measurement can be made. The identification of the substance and 
structure of the construct provides evidence for the validity of the measure – that is, the construct 
being measured is the one of interest. Additionally, once data has been collected for the newly 
developed measurement tool, indications of reliability (the accuracy and stability) of the measure can 
be obtained through statistical analyses. The validity and reliability of measures are essential elements 
that provide an indication of quality and integrity for the measure. These will be discussed in more 
detail later (sections 1.2.3.2) in specific relation to the crisis measure being developed through this 
research. 
1.1.5 Assumptions of Psychological Measurement 
There are a number of assumptions that psychological measures should adhere to if they are to fall 
into the category of a ‘good psychological test’. According to McIntire & Miller (2007) there are 6 
main assumptions: 
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1. Psychological tests should measure what they say they are measuring. That is, they should 
have construct validity 
2. Where the construct being measured remains stable over time, the outcome of the measure 
should also remain stable (good temporal reliability). 
3. Test items should be constructed in a manner that will be interpreted in the same way by all 
test takers. Therefore test items should be well constructed with support and input from those 
who would be completing the measure (good construct validity and inter-rater reliability). 
4. Individuals will be able to complete items accurately. 
5. Individuals will be able to complete items honestly. 
6. The test score is a representation of the true score with measurement error due to the test 
itself, the assessor, the assessed or the environment (Classical Test Theory). 
One of the aims of this research is to develop a measure for crisis assessment that will meet all the 
assumptions outlined above by McIntire & Miller (2007). This will help to ensure that the resulting 
crisis measure falls within the parameters of the category for a ‘good psychological measure’.  The 
framework above therefore acts as a checklist for this research and is used as part of the discussion of 
the developed measure from this research in Chapter 9 (section 9.1). 
 
1.1.6 Developing Measures in Practice 
1.1.6.1 Is there a Measurement Need? 
The first step in developing a measure for crisis is to identify if there is a measure 
development need. If measurement is not required or if a valid and reliable measure of sound quality 
already exists for that measurement area then it would be a pointless exercise to develop a new 
measure. This is the first step on the Simms & Watson (2007) construct validity model (Figure 1.4). 
The literature review in the earlier sections of this chapter (section 1.0)  clearly demonstrated that 
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there continues to be a significant need for the development of a measurement tool to support the 
assessment of crisis by CRHTs and provides the rationale upon which this research is based (section 
1.5).  
1.1.6.2 Developing the Measure and Construct Validity 
Construct validity is the process of developing and testing psychological theories and 
measures to ensure that they are truly representing the construct of interest accurately and fully 
(Loevinger, 1957). Construct validity is defined by Strauss & Smith (2009) as the “evaluation of the 
extent to which a measure assesses the construct it is deemed to measure”. It accounts for all forms of 
validity including content, predictive, concurrent or empirical validity (Landy, 1986; Messick, 1995; 
Strauss & Smith, 2009). Messick (1995) emphasised the breadth of construct validity as “an overall 
evaluative judgment of the degree to which evidence and theoretical rationales support the adequacy 
and appropriateness of interpretations and actions on the basis of test scores…..”(p.741). Construct 
validity is the process of developing a psychological measure and it is embedded in this research from 
the earliest stages.  
Now that the need for an assessment measure for crisis has been identified (section 1.1) the 
next step is to start developing the measure. Cronbach & Meehl (1955) suggested that there should be 
three steps toward the development of a measure including a description of the theoretical model, for 
example the constructs to be described, and how they relate to each other (justification), the 
development of the measure itself which measures the construct of interest (crisis) and finally the 
empirical testing of the expected outcomes against the observed outcomes (is the measure actually 
doing what we want it to do e.g. is it measuring what we want it to measure?). These steps will be 
followed for the development of the crisis measure in this research. Messick (1995) indicated the 
importance of understanding the generalisability and the consequences of score interpretation for a 
newly developed measure which emphasises the importance of developing a clinically credible and 
practical measurement tool for crisis. It is recognised that as a result of sample variation and 
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measurement error, measurement development is a continuous process of development and evaluation 
that will never meet a conclusion but move further toward and further away from the chosen goals 
depending on a number of factors. One of the main reasons this goal will never be fully realised is 
simply due to the fact that the context and the population will continuously evolve and change over 
time and as a consequence so too will the expectations and requirements of the measure. In summary, 
the development of a crisis measure will be a continuing process of development and evaluation with 
the valued goal direction being to achieve a measure that is as accurate and reliable as possible 
(Campbell, 1990) for the crisis population of interest at that time. This research will form the first firm 
step forwards in this journey for crisis measurement. 
Simms & Watson (2007) detailed a construct validity approach to measurement design and 
development (Figure 1.4) based on Loevinger’s (1957) outline of construct validity. The approach 
mirrors the steps taken in measurement development and aims to support construct validity starting at 
the point when the idea is conceived, through identifying the substance of the construct with the 
development of the item pool, identifying the internal structure of the item pool, selection of items 
and finally statistical testing of the reliability and validity of the developed scale. This approach is one 
of the most comprehensive models for measurement development available and will therefore provide 
the template upon which this research is based and from which the assessment tool for crisis has been 
developed. The first phase is centred on substantive validity (Loevinger, 1957), also known as content 
validity, and focuses on the initial conceptualisation of the construct under investigation and the 
development of the initial item pool. The item pool selected is accepted to be a sample of all the 
possible items that could be included in the scale and therefore it is absolutely crucial that it is a 
representative one. This makes it crucial that the researcher selects a suitably comprehensive approach 
to item pool development to ensure that it is representative of the underlying construct. For this 
reason, it is preferred for the item pool to be developed using overly inclusive techniques rather than 
techniques that may miss, ignore or disregard potentially important items.  
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Figure 1.4 Simms & Watson (2007) Construct Validity Model 
 
 
 
Figure 1.4 Simms & Watson (2007, p.243) Construct Validity Model outlining the three main phases of 
measurement development to achieve good construct validity. 
 
1.1.6.3 Developing the Initial Item Pool 
Single item measures for latent psychological constructs as opposed to measures based on 
item pools can result in considerable measurement error and therefore psychological constructs 
require a number of items to help average out the measurement error and reduce the impact of this 
error on the outcome score (Nunnally & Bernstein, 1994; Spector, 1992). In addition, single items are 
not able to discriminate and give the precision that multi-item scales offer and often lack the scope to 
represent the complexity of a psychological attribute such as acute mental health crisis (McIver & 
Carmines, 1981). With this understanding in parallel to needing to know the exact substance and 
structure, it is clear that the development of an item pool is a vital first step in psychometric 
measurement development and therefore for this research also.  
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“No existing data-analytic technique can remedy serious deficiencies in an item pool” (Clark 
& Watson, 1995, p.311). This suggests that particular care must be paid at the very early stages of 
measurement development. The item pool developed must be comprehensive enough to represent the 
construct under investigation but not too long that the data necessary for validation can never be 
collected. Over-inclusiveness is expected at this stage of measurement development. However, the 
balance to ensure that the scale will both be completed and not cause unnecessary fatigue for the 
participant must also be considered. The main aim of developing a comprehensive item pool is to 
work towards understanding both the conceptual and empirical boundaries of the construct being 
investigated.  The statistical techniques used later to analyse the items will support decisions 
regarding items to be deleted or collapsed from the item pool. However, these techniques will not be 
able to identify items that have been missed out altogether at the item pool formation stage. 
The tendency to lean toward over-inclusiveness at this phase is to ensure content validity. 
Haynes, Richard & Kubany (1995) defined content validity as “…the degree to which elements of an 
assessment instrument are relevant to and representative of the targeted construct for a particular 
assessment purpose.” (p.238). Messick (1989) similarly stressed the importance of over-inclusiveness 
when attempting to describe a construct or theme with an emphasis on content saturation. The final 
sample of all the possible trait items will only be as good as the initial item pool for comprehensively 
covering the content of the trait or latent construct. 
It is important to ensure that the item pool is representing the construct in question i.e. that it 
describes all of the domains/components that make up the underlying construct of crisis. 
Representation also includes the representation of all levels of the construct of crisis in terms of 
representing the spectrum of crisis running from low to high. Construct validity at the early stages of 
item pool development may be obtained through expert review or embedded in the method of 
developing the item pool e.g. the sample from whom the item pool is developed may represent the 
expert review. 
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1.1.6.4 Item Format 
The basic principles for writing items and the format for both the item itself and the scale that 
represents it has been outlined by a number of authors previously (e.g. Clark & Watson, 1995; 
Comrey, 1988). The two main considerations are item clarity and response format (Simms & Watson, 
2007). In terms of item writing, context-neutrality, avoiding bias and item orientation are particular 
aspects for consideration.  
The two response formats most commonly used are dichotomous and polytomous formats. 
Dichotomous response formats offer just 2 options e.g. yes or no/right or wrong. Polytomous response 
formats can offer 3 or more response options. The strengths and weaknesses of these two formats 
have been well documented and therefore will not be outlined here (Clark & Watson, 1995; Simms & 
Watson, 2007).  
1.1.6.5 Pilot Testing  
Once the initial item pool and response format has been developed a small pilot should be 
completed to uncover any obvious design flaws. For example, item wording or scale format can be 
quickly rectified from feedback received from a small pilot group. If there are no problems identified 
that would interfere with the data obtained in the main test sample, then this data can always be 
included in the final item pool and therefore would not be wasted.  Therefore, it was an important step 
in this research to pilot the measure in order to iron out any initial flaws.  
1.1.6.6 Method of Item Choice 
The structure of the scale will be valid (structural validity) when the items included in the 
scale represent the breadth and magnitude of the construct under investigation. To appreciate the 
extent to which the measure developed through this research is able to achieve this goal, consideration 
will be given to the item development and selection phase.  This focuses on how items are chosen and 
evaluated to ensure that they represent the crisis construct of interest. 
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The rational-theoretical approach to item selection is when “…the scale developer simply 
writes items that appear consistent with his or her particular understanding of the target construct, 
assuming of course, that this understanding is completely correct.”  (Simms & Watson, 2007 p. 247). 
If we are assuming that the construct being measured is latent and most likely has not been measured 
before, it is easy to see the limitations of this approach. At best it is unrealistic to assume that a person 
or several people’s perspectives of a construct can represent the sample or population perception of 
the construct. Linking back with the theory regarding content saturation (Messick, 1989) can it be said 
with confidence that content saturation has been achieved using this approach?  
Empirical criterion-keyed item selection approach is based on the ability of items to 
discriminate between a ‘normal group’ and a ‘clinical’ or ‘criterion’ group.  This would require 
identification of both the ‘normal’ and ‘criterion’ group prior to item development. The emphasis is 
not on the development of the items but on the response to items in the pilot phase (Meehl, 1945).  
This approach has been found to have low internal coherence, high correlations, poor discrimination 
(Simms, Casillas, Clark, Watson & Doebbeling, 2005) and moves away from the continuum model, 
back towards a model of diagnosis.  
Internal consistency approaches may include approaches embedded in CTT, factor analysis 
and Rasch analysis which are described in further detail in section 1.2 of this chapter. The overall goal 
of this approach is to select items that are relatively homogenous and provide good discriminant 
validity.  When utilised, this approach often uses factor/component identification techniques followed 
by psychometric approaches embedded in CTT and/or IRT to refine the factors/components to 
produce the final scale item list. This approach will be used for the purposes of developing the crisis 
measure in this research. 
1.1.6.7 Full Measurement Pilot and Psychometric Analysis of Scale Items 
The methods used in the internal consistency approach are most common and most 
appropriate for use in this research as outlined above. To complete this analysis a full pilot of the 
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measure is completed on a substantial sample of the population (Chapter 2) to obtain the data 
necessary. 
 
1.1.7 The ‘Matter’ of Crisis 
This section has described in detail the importance of sound construct validity and possible 
approaches and methods for achieving this in the development of a measure for the assessment of 
crisis. Based on the theoretical underpinnings described in this section, this research takes a 
comprehensive and exhaustive approach toward the development of an item pool believed to be 
representative of the latent crisis construct. The initial step in the development of the item pool will 
aim to be over-inclusive in line with the recommendations outlined in section 1.1.6.3. The importance 
of appropriate item rating-scale development has also been adequately addressed through this research 
to ensure that the items are provided with an appropriate method for providing representative 
information on the level of the crisis construct. This will lay the foundation for the development of a 
crisis measure with good construct validity.  
 
1.1.8 Common Terminology  
 Throughout the research there will be the repeated use of a number of common measurement 
terms that may have been previously discussed but shall be defined here for clarity and reference: 
1) Acute Mental Health Crisis - Crisis  
2) Categories – these are the points along an item rating scale that indicate the different levels of 
the item. Categories normally run along a likert style scale of categories that are ranked for 
the purposes of analysis. 
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3) Classical Test Theory (CTT) – this refers to the more traditional approaches to measurement 
development as described in section 1.2.4. CTT approaches fundamentally differ from the 
more modern approach of Rasch measurement due to its sample dependence. 
4) Crisis Resolution and Home Treatment - CRHT  
5) Global Overall Measure – this refers to the crisis measure developed through this research as 
a whole including the information contributed by all the items in the measure as identified in 
Chapter 3(Figure 3.3).  
6) Item Level – this refers to the individual items on the global overall measure. 
7) Item rating scale/rating scale – this is the individual rating scale that is developed to 
accompany each and every item on the measure.  
8) Measure, Assessment and Tool – the terms measure, assessment and tool will be used 
interchangeably to refer to the measure being developed through this research. 
9) Principal Component Analysis - PCA  
10) Subscale Level – this refers to sub-groups of items that provide information on a number of 
sub-scales or concepts that contribute to the understanding at the overall global measure level.  
11) Rasch Analysis – Rasch analysis is a modern measurement technique utilised for this research 
to extend and enhance the outcomes of the PCA analysis. 
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1.2 Exploration of Approaches to Developing and Refining Measures 
At the Measure, Subscale and Item Levels 
 
The main aim of developing a measure for a latent construct such as crisis is to obtain an 
accurate indication of an unobservable variable. In mental health, measurement outcomes constitute 
fundamental information upon which clinical support and research findings are based. Collectively the 
evidence will support improvements in practice and therefore in patient care. With the current lack of 
standardised assessment tools to support the assessment of crisis (sections 1.0.9), it is difficult to 
develop our understanding of the effectiveness of current crisis interventions or to trial new ones to 
expand the crisis evidence base. 
 Developing a measure that relates to the underlying latent construct of crisis is a delicate 
balance between theoretical, clinical and statistical requirements. The resulting measure aims to 
support, if not improve, the ability to accurately assess and indicate an individual’s strengths, 
weakness and needs in order to deliver appropriate support to help that person resolve their crisis in a 
helpful way. Measurement theories are techniques that help determine how accurate and therefore 
successful a measure is for indicating the level on an underlying variable. “Measurement Theory is a 
theory of how the numbers generated by rating scales relate to measurements of the constructs they 
seek to estimate.” (Hobart, Cano, Zajicek & Thompson, 2007, p.1098). However, the very fact that 
the variables being measured cannot be directly observed results in measurement error, a difference 
between the observed information and the true level of the construct of interest. Consequently, one of 
the tasks of measurement theory in this research is to provide an indication of how accurate the crisis 
measure developed is in terms of how much of a difference there is between the observed information 
from the crisis measure and the true level of the crisis construct.  
Currently there are two main approaches available, CTT and Item Response Theory (IRT). 
Combining techniques from these two approaches supports the researcher to obtain information at the 
level of the overall global measure, subscale and item level. CTT and IRT are both methods that aim 
to understand the properties of a measure with the aim of ensuring that the measure is doing what is 
expected of it, in this case, supporting the assessment of crisis. Measurement design techniques have 
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progressed significantly over the last century. CTT encompasses techniques that have been in use by 
measurement developers for well over 80 years and still continues to make significant contributions to 
the academic literature. IRT (and in particular the Rasch techniques used in this research)  is a modern 
measurement approach that has recently come to the forefront of measurement design, supplementing 
and supporting those techniques embedded in CTT. 
The main difference between the two theoretical approaches is the level at which they focus 
in on the measure. There are three main levels of focus (Figure 1.5): 
1. The item and rating scale level: this is the level of the individual items in the item pool. This 
includes the rating scales assigned to items that allow assessors to rate them. This is the focus 
level of IRT models such as the Rasch model. 
2. The subscale level: this is the level at which items are grouped together by their similarities to 
provide information on a sub-theme of the measure and is a focal level for both IRT and CTT. 
3. The global overall measurement level: this is the level where the information provided by the 
individual items is understood collectively as a whole. This is the main focal level for CTT.  
Figure 1.5- Measurement Levels 
 
 
 
 
 
 
 
 
Figure 1.5. Figure outlining the levels of measurement including the item, subscale and global overall 
measurement levels which will be referred to in this research. 
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  Item Response Theory/Rasch analysis focuses in at an item level to understand individual 
item contributions and interactions within the measure whereas CTT focuses in at the overall outcome 
score level to understand what this represents in relation to the construct under investigation. “The 
former (IRT) focuses on characteristics of test items and how they combine to make tests. The latter 
(CTT) assumes that a test has been constructed and focuses on the characteristics of test scores.” 
(Reckase, 2009, pp.62-63).  This section aims to understand how both measurement theories will 
contribute to the development and understanding of a valid and reliable assessment tool for crisis 
taking into consideration both the advantages and disadvantages of both measurement models. 
 
1.2.1 Measurement Analysis at the Item Level 
Modern measurement methods have increasingly been used to supplement traditional 
approaches to validity and reliability (Tennant & Conaghan, 2007). These approaches are found 
embedded in Item Response Theory (e.g. DeMars, 2010) with a focus on a related model called the 
Rasch model (Rasch, 1960) which is used in this research. These techniques are now well established 
and being increasingly applied in research as demonstrated in the number of published articles that 
report the outcomes of Rasch analysis (for example; Cano, Barrett, Zajicek, & Hobart, 2011;  
Fletcher, Kupshik, Uprichard, Shah & Nash, 2008; Pallant  & Tennant, 2007).    
Item Response Theory models show the relationship between the person’s ability or trait on 
the underlying construct of interest and the item response (DeMars, 2010). As outlined in Chapter 2 
(section 2.6) for the purposes of this research the focus will be on an individual’s cause for concern 
on the underlying construct. Originally the Rasch model was developed in the context of education 
and so the literature focuses on a common language relating to a person’s ability in terms of 
intellectual ability. The context of this research is different and therefore the term ability will be used 
for the initial descriptions of this model and then related to the cause for concern trait being measured 
when the empirical research on crisis here is referred to.  
The Rasch model is an IRT related model that tests the outcomes of a measure against the 
mathematical Rasch measurement model (Rasch, 1960), a one parameter logistic model. An IRT 
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model described as a one parameter logistic model is a model that has only one item parameter, 
namely item difficulty. The two parameter logistic model includes both item difficulty and item 
discrimination parameters. The three parameter logistic model has an additional asymptote or 
‘guessing’ parameter. The Rasch model (a one parameter logistic model) has a number of advantages 
for measurement development due to its simplicity, for example unlike the two parameter logistic 
model and three parameter logistic models, where people who receive the same score are 
automatically indicated at the same level of ability. The Rasch model only requires the ‘number 
correct’ score to give an estimation of ability. The ‘number correct’ is simply the number of items 
which were answered correctly in terms of educational assessment. In relation to psychometric 
measures, these would be the items that were rated to indicate a level on the symptom or presentation. 
The two and three parameter models are not as simple as this and would over complicate the 
measurement development process for a newly evolving measure. The differences between the 
models are complex and will not be discussed further in detail here as they have been well described 
in the literature elsewhere (for example, DeMars, 2010). 
By applying the data collected from the pilot for the crisis measure to the Rasch model, it was 
possible to understand how the items in the measure were behaving. For example, it was possible to 
examine item responses to understand whether or not the measure was acting as an interval level scale 
(an assumption for parametric analysis) and to identify if there was one or several underlying 
dimensions/constructs (linking in with the underlying assumption of unidimensionality). 
 
Rasch models have been developed for dichotomous measures (Rasch, 1960) with a choice of 
2 responses and polytomous measures (Andrich, 1978) that offer 3 or more response categories. Item 
scores on a measure are added together under the assumption that their summed score accurately 
represents the level on the underlying construct. To test the validity of this assumption, the item 
responses are tested against the Rasch model to see if the pattern of responses reflects the model’s 
expectations. This expectation is based on a flexible version of the Guttman scaling model which is a 
deterministic model (as outlined in Bond & Fox, 2007). The Guttman model suggests that item 
responses should follow a strict pattern and therefore if a person can score on a more difficult item, 
they should score on all the easier items before it. The Rasch model is a more flexible version of this 
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whereby if a person scores on a more difficult item they have a high probability of scoring on easier 
items but this is only a probability and not an expectation.  In attempting to measure a construct as 
complex as crisis a more flexible scoring approach, based on probability rather than certainty, would 
be more preferable and more realistic.  
1.2.1.1 Item and Person Estimates 
The probability approach described is a “logistic function of the relative distance between the 
item location and the respondent location on a linear scale” (Tennant & Conaghan, 2007). In basic 
terms, a logistic function is an S-shaped curve which was developed by Verhulst  in 1845 in relation 
to population growth (Weisstein, 2011) with the concept that initial growth is approximately 
exponential and as saturation begins, the growth slows (Figure 1.6). 
 
Figure 1.6 S-Shaped Logistic Function 
 
 
 
 
Figure 1.6 outlining a S-shaped growth logistic function curve upon which Rasch modelling is based. This 
shows slow initial growth, followed by exponential growth before finally the growth slows and levels off.  
 
The item and person locations in terms of Rasch analysis are their locations on a linear scale 
that represents the underlying construct in terms of the person’s ability and the item’s difficulty. The 
location of an item on the scale is the point that corresponds with a probability of 0.5 for a ‘correct’ 
response (a 50:50 chance). Therefore, where a person’s ability is >0.5 they have a greater probability 
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of correctly answering that item or receiving a rating. Placing this in the context of more 
psychological measures such as the Beck Depression Inventory (Beck, Ward, Mendelson, Mock & 
Erbaugh, 1961) a person’s location would represent the likelihood of them scoring highly for 
depression. Instead of calling this ‘ability’ it would be their ‘level of depression’ and in the context of 
crisis assessment it would be their level of crisis or cause for concern in the specific context of this 
research. 
“In other words, the probability that a person will affirm an item is a logistic function of the 
difference between the person’s level of, for example, pain and the level of pain expressed by the 
item, and only a function of that difference.” (Tennant & Conaghan, 2007, pp.1358-1359). The person 
and item estimates are subjected to a log transformation and are often displayed against a logit scale 
(log odds unit scale) (Bond & Fox, 2007). This logit scale is an interval level scale and therefore the 
units on the scale have a consistent meaning (interval level scaling) allowing individual people or 
items to be compared. This is sometimes referred to as the person or item location (on the logit scale). 
The item and person information is separated out and can be studied independently but at the same 
time is placed on the same metric which allows comparison. By separating out the item and person 
information, the item information is more independent of the sample and as a consequence can be 
more easily generalised. 
1.2.1.2 Rasch and the Assumptions of Interval Level Scaling for Parametric Analysis 
The purpose of developing a measure for crisis is to provide outcomes that are meaningful 
and can be compared over time or against normative data. In addition, the measure would provide a 
valid method of collecting data for the purposes of research which ideally would be analysed using 
parametric analyses.  
As described earlier, in the physical sciences it is possible to make direct measurement. 
However, this is not possible in mental health and the challenge is to indirectly measure latent 
variables in a meaningful way that gives a true representation of the ‘amount’ present. Rating scales 
are a method for achieving this and a method that is widely adopted in both clinical practice and 
research. In mental health multi-item scales are used as a useful method for breaking complex 
variables down into their component parts which cover the construct of interest (Hobart, Cano, 
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Zajicek & Thompson, 2007). The crisis assessment construct of interest for this research will be 
broken down into a number of individual items that are anticipated to collectively contribute 
information to an overall understanding of the construct. In addition to the items identified to 
represent the construct, rating scales are developed to indicate a level on each of the items in 
polytomous measure, made up of a number of ordered categories. There are two assumptions – 1. The 
items comprehensively and accurately represent one underlying latent variable/construct 
(unidimensionality) and 2. The rating scale represents accurate interval level measurement rather than 
simply ranked categories. These are the assumptions of parametric analysis. Until recently, the 
majority of rating scales in psychometric measurement were designed using ordinal level scales. 
Ordinal level scales are a list of categories that are ranked in an order. For example, the Beck 
Depression Scale (Beck, Ward, Mendelson, Mock & Erbaugh, 1961) has four categories: 
(0) I do not feel sad.  
(1) I feel sad.  
(2) I am sad all the time and I can't snap out of it.  
(3) I am so sad or unhappy that I can't stand it.  
  The numbers assigned simply rank the categories on an ordinal scale but do not indicate that 
the distances between the categories are equal (as is the case with interval level scaling). For example, 
the psychological leap from category 1-0 may be far greater than the leap from category 2-1. 
However, these measures are often treated as if they possess interval level scaling for the purpose of 
research. Therefore, measurement tools that use ordinal scales are difficult to interpret in a meaningful 
way.  
Interval level scales are scales where the distances between categories are constant across the 
metric – “The analysis and interpretation of differences in scores and changes during time are most 
meaningful when the unit of measurement is constant and the numerical meaning of the numbers is 
maintained when they are subjected to statistical analysis.”(Hobart, Cano, Zajicek,& Thompson, 
2007). Figure 1.7 shows a comparison between ordinal level and interval level data. In terms of 
parametric statistics, it is argued that only interval level data is appropriate for this form of statistical 
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analysis and ordinal data should only be analysed using non-parametric alternatives (Stevens, 1946). 
Therefore, the aim of modern measurement developers is to provide interval level scales to provide 
meaningful outcomes. This can be achieved with the support of modern measurement methods 
embedded in the Rasch model “..the aim is to provide social scientists with the means to produce 
genuine interval measures and to monitor the adherence of those scales to scientific measurement 
principles, so that Rasch estimates of ability/attitude/difficulty become the data for statistical 
analysis.” (Bond & Fox, 2007. p.5). For the aims of this research to be achieved requires the 
development of an accurate measure which can only be assumed when interval level scaling is 
present.  
 
Figure 1.7 Ordinal Level Scaling Compared to Interval Level Scaling 
 
 
Figure 1.7 showing the comparison between ordinal and interval level data resulting in an S-Shaped 
curve. Figure taken from Hobart, Cano, Zajicek & Thompson (2007, p.1099). 
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1.2.1.3 Internal Consistency and Unidimensionality  
The internal construct validity of a measure is accessed through the assessment of the 
measure’s unidimensionality. It is assumed that the items in a measure relate to one underlying latent 
construct of interest and therefore the summed score of the items represents a level on this construct. 
If the items on a measure relate to more than one underlying construct then any summed score will be 
contaminated by influences from the other constructs they represent as well as the one of interest. 
Therefore, the validity of a measure is partly assessed by whether it is unidimensional and this will be 
a fundamental consideration in developing a crisis measure through this research. 
Internal consistency and unidimensionality are often confused to be the same thing. Internal 
consistency is necessary if unidimensionality is to be achieved (Clark & Watson, 1995; Schmitt, 
1996) but they are not the same. Internal consistency is the extent of inter-relationships between items 
whereas unidimensionality (also known as homogeneity) looks at the extent to which the items all 
relate to the same underlying construct.  
The Rasch model holds the assumption of unidimensionality. One of the most common 
methods for assessing unidimensionality is a Principal Component Analysis of the residuals as 
proposed by Smith (2002). In basic terms, once the Rasch model factor has been taken into 
consideration there should be no further associations between items apart from by chance. Where 
patterns or relationships between items are not shown between the residuals, a unidimensional 
measure is demonstrated. Smith’s (2002) model examines the relationship between the items and the 
first residual factor which helps to identify two subsets of items with one positively and one 
negatively correlated. The person estimates are calculated for each group and if unidimensional it is 
expected that they will produce similar outcomes. If the items are not unidimensional it would be 
expected that significant differences between the two sub groups of person estimates would be 
observed. An independent t-test is used to test for significant differences between the two subsets of 
person estimates for each person and the percentage of significant differences is calculated and 
expected to be <5% if the measure is unidimensional.  
The Rasch model provides a useful approach to assessing unidimensionality that will be 
adopted to test the crisis measure developed. If the measure is shown to be unidimensional then the 
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summed score of the measure will be able to provide a valid and meaningful indication of the level on 
the construct. 
1.2.1.4 Response Dependency 
The Rasch model also has the underlying assumption of local independence which means that 
items should not be related to each other, apart from due to the underlying construct. Once the Rasch 
factor has been extracted (i.e. the main scale) there should be no left over patterns demonstrated by 
the residuals. The popular example of item dependency is in a measure of mobility that contains the 
items asking ‘Can you walk 1 mile’ followed by the question ‘Can you walk 50 meters’. It is obvious 
that if you have a positive response to the first question, you will have a positive response to the 
second question and therefore these items demonstrate local dependency and suggest scope for item 
extraction. The benefit of assessing for local dependency is that items shown to depend on each other 
after the Rasch factor has been removed can be assessed and removed where appropriate which will 
reduced the item pool and avoid information repetition. This will be a powerful tool for developing a 
crisis measure through this research helping to reduce any redundant items. As the research will 
initially focus on being over-inclusive, the aim will be on reducing the item pool down to a more 
manageable size whilst retaining the relevant information of interest for measuring the crisis 
assessment construct.  
1.2.1.5 Reliability at the Item Level using Rasch 
The reliability of the developed measure from this research will be important for integrity if it 
is to be used in the community by CRHTs. The Rasch model provides a measure of reliability based 
on an index of how accurately the scores achieved separate or discriminate among examinees. This 
appraisal of reliability is called the Person Separation Index (Wright and Masters, 1982) and is based 
on the CTT principle of the ratio of true score variance to observed variance (DeMars, 2010). This is 
equivalent to Cronbach’s alpha (1951) but uses the logit value rather than the raw score as used in 
CTT (as outlined in section 1.2.3.2). In line with Cronbach’s alpha it is expected that the Person 
Separation Index should be ≥0.7. It is important that the outcomes of the research’s measure are able 
to provide reliable and therefore accurate information about a person’s level of crisis. The Person 
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Separation Index will offer an indication of how reliable and accurate the crisis measure is and 
therefore will be a valuable tool in this research.  
1.2.1.6 Choosing a Rasch Model 
The Rasch model has a significant role to play in this research. There are three main Rasch 
models to choose from and it is important to make the right decision before carrying out any Rasch 
analysis to ensure that the results obtained are representative and meaningful. The Dichotomous 
Rasch model is used when there are only 2 response options and as indicated in Chapter 2 will not be 
used for this research. When there are 3 or more item-scale response categories there are two potential 
models to choose from, the Andrich Rating Scale Model (Andrich, 1978) or the Masters Partial Credit 
Model (Masters, 1982). Both approaches use the Rasch model but the mathematics differ slightly 
depending on the model used. The Andrich Rating Scale Model assumes that the distances between 
the thresholds of the item rating scales are equal i.e. the steps between the categories of the item 
rating-scale are expected to be equidistant. The Masters Partial Credit Model assumes that the 
distances between the thresholds and therefore the categories are not equidistant. The name ‘partial-
credit’ has its origins in multiple choice questions where some ‘incorrect’ answers still indicate some 
knowledge and therefore give partial credit toward the correct answer. The RUMM2030 software 
package (2010) for used in this research for Rasch analysis offers a likelihood ratio statistic that can 
guide toward which model to choose.  
When choosing to adopt the Partial Credit Model it is important to examine the item rating-
scale category structure. Where categories are shown to have ordered thresholds, therefore indicating 
clear steps along the underlying construct, the categories are healthy and provide useful information. 
When the category is redundant it is not shown to be the most probable option along the continuum at 
any point, not able to contribute any further information than that already provided by the other 
categories. When a redundant rating scale category is identified, it is possible to collapse these 
categories down into other healthier categories. This process is outlined in Chapter 4 in the context of 
the development of this crisis measure.  
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1.2.1.7 Test of Fit to the Model 
By applying the data collected through this research to the Rasch model it is possible to 
obtain an estimate of how well the data, separately for persons and items, fit the Rasch model. This 
statistic is simply called the fit statistic. This provides a useful approach for reducing redundant items 
and removing persons that are acting as outliers and would therefore skew the outcomes of analysis. 
The fit statistics used in the Rasch model are chi-square based whereby the focus is on the difference 
between the observed response and the Rasch expected model outcome across groups of different 
ability. If the outcome of the chi-square analysis is <0.05 then the item is deemed to misfit the 
model’s expectations. The RUMM2030 (2010) software used in this research produces a residual 
statistic as well as the chi-square statistic. The residual statistic is the standardised sum of all the 
differences between the observed outcome and the Rasch expected outcome summed across the whole 
sample. The fit statistics for both persons and items will support the development of a valid and 
reliable crisis measure by examining the pattern of information observed against the Rasch expected 
model. 
1.2.1.8 Reporting Expectations in Rasch Analysis 
Tennant & Conaghan (2007) suggested reporting criteria that cover 7 fundamental aspects of 
Rasch analysis. This will provide a useful checklist against which this research can be compared and 
used for reporting the outcomes of the analysis : 
1. The model chosen 
2. Where polytomous, the appropriate ordering of the categories and any necessary rescoring 
3. Fit of items and persons to the model and justification for the fit levels chosen, strategy for 
improving fit (e.g., item deletion) and resulting fit statistics. 
4. Local independence of items including response dependency and unidimensionality 
5. Differential Item Functioning  
6. Targeting of the scale 
7. Person Separation reliability 
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Checklist point number 5 is for Differential Item Functioning which will not be assessed through this 
research but is discussed further in the Discussion section (Chapter 9).  
1.2.1.9 Item Difficulty 
In Classical Test Theory (CTT), item difficulty is the proportion of people in a sample who 
‘correctly’ answer an item compared to those who answer it incorrectly. In general, item difficulty 
levels that support the item to differentiate between the populations of interest are statistically most 
useful e.g. items that are closest to 0.5 therefore differentiating the population 50:50 are most helpful. 
Items that have a difficulty of either 1.00 or 0.00 are redundant items as they indicate that either 100% 
of the population answered correctly/endorsed the item or 100% of the population answered the item 
incorrectly/failed to endorse the item. In reality, test developers attempt to set scales that have varying 
difficulty values across items to differentiate between more ability levels but also to ensure that test 
takers do not become disheartened or give up if they are of lower ability level (Ghiselli, Campbell, & 
Zedek, 1981). Item difficulty is a useful statistic as it supports the measurement developer to identify 
items that represent the underlying construct of interest, in this case the construct of crisis, across the 
entirety of the construct spectrum. Therefore, a person’s level on the construct can be indicated by the 
measure’s outcomes. For the purposes of differentiating between individuals across the spectrum of 
the crisis construct this is a particularly powerful tool and will be a useful analysis in this research.  
 
1.2.2 Subscale Level Analyses 
Following the identification of the substance (item pool) of acute mental health crisis, sense is 
made of the item pool by identifying its structure. This investigates how items relate to each other to 
identify the components or subscales of the item pool. 
1.2.2.1 Exploratory Factor Analysis & Principal Component Analysis 
There are a number of techniques available for identifying the structure of the crisis 
measure’s item pool that may help to identify subscales. The data collected from rating the items in 
the item pool can be analysed using Exploratory Factor Analysis (EFA) or PCA, both techniques 
associated with CTT. There are three important decisions to be made when completing EFA and PCA 
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analysis (Preacher & MacCallum, 2003). 1) Which model should be used (exploratory factor analysis 
or PCA), 2) the number of factors/components to retain, and 3) the rotation method. These decisions 
are important for ensuring that the outcomes of analysis will be meaningful and representative of the 
underlying crisis constructs. In the context of developing a crisis measure this would be the step 
towards understanding how the items identified from the item pool can be assessed for their 
relationships to each other. This may result in the emergence of smaller sub-groups (or subscales) that 
make up the structure of the overall group of variables in the item pool. This will be a useful step in 
the development of the crisis measure and in identifying the key areas of crisis assessment. The items 
identified for each subscale will describe in detail the areas for crisis assessment which will provide 
useful guidance for crisis teams for completing comprehensive assessment.  
1.2.2.2 Choosing a Model 
Exploratory Factor Analysis (EFA) and PCA are often used interchangeably as they are 
mistakenly believed to deliver similar outcomes. However, there are significant differences between 
these two approaches that need to be considered for the purposes of choosing a model for this research 
(Preacher and MacCallum, 2003). Firstly, the primary aim of EFA is to identify the underlying latent 
variables (Comrey, 1988). PCA on the other hand is a method of data reduction. EFA separates its 
data into those that share common variance (variance accounted for by common factors) and unique 
variance (variance that is not attributable to common factors). PCA does not try to differentiate 
common variance, unique variance and error when identifying components. Therefore factors and 
components are statistically different outcomes. In basic terms PCA is a method of grouping together 
variables/items by how similar they are to each other and how dissimilar they are to others. By 
studying the patterns of correlations between variables it can be identified where a number of 
variables may be measuring aspects of the same underlying dimension or component. As outlined by 
Field (2009, p.628) the PCA technique has three main uses; 1. to understand the structure of a set of 
variables, 2. to construct a questionnaire to measure an underlying variable and 3. to reduce a data set 
to a more manageable size while retaining as much of the original information as possible.  
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 With the aim of over-inclusiveness for the initial item pool development, it will be helpful to 
utilise PCA techniques to reduce the item pool in the following stages whilst identifying the structure 
of the crisis measure therefore making it the approach of choice for this research. 
1.2.2.3 Number of Factors/Components to Retain 
The decision for retaining components is one based on theory, statistical guidance and clinical 
understanding. There are a number of statistical methods available to support the researcher in making 
a decision about the components to retain within a scale structure. These decisions are made in the 
knowledge of the context of the measure and the practical and clinical implications these decisions 
will have on the scale. This is an important step in the process of developing this crisis measure as it 
may result in further reductions in the item pool and it is important to ensure that the subscales 
essential to the understanding of the underlying crisis construct are retained. The possible approaches 
to component or subscale retention are outlined here: 
1. Subjective assessment of the scree plot (Gorsuch, 1983). The scree plot is a graph plotting the 
eigenvalues in order of magnitude and when assessed can identify the number of components 
to retain based on the number of components that lie before the last steep drop on the graph. 
Tzeng (1992) and others before (e.g. Cattell & Vogelmann, 1977) have found this to be a 
reliable method. 
2. Parallel analysis of eigenvalues (Horn, 1965; Humphreys & Ilgen,1969) is based on 
identifying the components that account for more variance than could be expected by chance. 
An equation developed by Montanelli and Humphreys (1976) helpfully indicates the value of 
the leading eigenvalues based on the sample size and the number of items.  
3. The Kaiser-Guttman rule for retaining components guided by a lower bound eigenvalue of 1 
(Guttman, 1954; Wainer, 1982). Although widely adopted in research the reliability of this 
method has been questioned and shown in research to both overestimate (Zwick & Velicer, 
1982) and underestimate (Humphreys, 1964) what should be retained. In addition, it is often 
found in the literature that researchers mistakenly assume that all factors/components with 
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eigenvalues greater than 1 should be retained when really this is simply marking a lower 
bound. 
4. The maximum likelihood parameter estimation which is associated with a number of fit 
indices including the likelihood-ratio statistic and the Tucker–Lewis index (Tucker & Lewis, 
1973). This is a special case of Structural Equation Modelling and therefore will not be 
described in detail here. 
Parallel analysis has been shown to be the most accurate and will therefore be the approach of 
choice for this research. Although these methods provide a guide for component retention the 
resulting components must be meaningful both theoretically and psychologically for the purposes of 
psychometric measurement. Therefore, for the purposes of this research the statistical approach 
chosen will simply act as a guide to component retention in addition to the theoretical and clinical 
understanding of the components identified. 
1.2.2.4 Rotation Method 
Rotation is a method for obtaining a perspective that allows the strongest characteristics of 
each item to be emphasised (DeVellis, 2006). The two main methods of rotation are oblique rotation 
and orthogonal rotation. Orthogonal rotation assumes that the resulting components will not be related 
whereas oblique rotation does not make this assumption. The emphasis is on the researcher to pre-
empt whether or not there will be correlations between the components and to choose an appropriate 
technique, which of course is not possible. Therefore, it is wise to complete an oblique rotation first to 
assess if there are correlations between the components and where there are to proceed using oblique 
rotation and where correlations are not demonstrated, to proceed with orthogonal rotation.  
1.2.2.5 Retaining Items Based on Loadings 
Deciding the cut-off for item loadings onto components is crucial and can be the difference 
between an item being extracted from the item pool altogether or retained. This will be important for 
the development of the crisis measure to ensure that a representative and comprehensive item pool is 
retained. Extracting an item unnecessarily could result in the scale losing crucial information that may 
potentially impact the overall outcome of the measure and therefore impact clinical decisions made. 
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Although item loadings guide the researcher toward which items should be extracted, it should be 
remembered that the loadings are affected by sampling error and therefore may not transfer to other 
samples of the same population, acting only as ‘guidance’ and not replacing clinical judgement and 
experience. The loading cut-off will depend on the field of research (Preacher & MacCallum 2003). 
For pure sciences cut-offs of 0.7+ may be expected but for social sciences such as Psychology cut-offs 
of 0.3 and 0.4 may be equally as meaningful. Principal Component Analysis has been chosen for the 
purposes of this research as a variable reduction approach and therefore guidance from the literature 
regarding the cut offs for PCA loadings in social sciences. This will be described in further detail in 
Chapter 3 where the outcomes of the PCA analysis for this research are described.  
1.2.2.6 Component Names 
Although EFA or PCA techniques can guide the researcher toward component retention 
decisions, there is no statistical technique that can support decisions for naming the resulting 
components. The aim for the researcher is to obtain consensus from experts in the field whether 
professional experts or experts by experience to make the final decisions regarding a name that best 
represents the theme of the subscale. This research uses the expert opinion of the research team and 
others involved in the research including CRHT staff and patients to decide upon appropriate names 
for each of the subscales identified through the PCA analysis (Chapter 3). 
 
1.2.3 Analyses at the Global Overall Measurement Level  
Classical Test Theory focuses in on the meaning of the total measure score, crucial to the final 
stages of measurement development to assess how the scale is functioning. It is particularly interested 
in reliability and validity of the measure (Loevinger, 1957). Validity focuses on the ability of the 
measure to accurately represent the construct of interest, in this case, crisis. The reliability of the 
measure focuses on the ability of the measure to accurately indicate a level on that construct that is 
stable and reliable. Both the validity and reliability of the crisis measure developed through this 
research will be essential for the integrity of the measure and will provide evidence to support CRHTs 
in adopting it for assessment in their services.  
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1.2.3.1 The Underpinning Assumption of Classical Test Theory 
Before outlining the statistical approaches offered by CTT, it is helpful to understand some of 
the underpinning assumptions of this theory. The key assumption held in CTT is that the observed 
score is made up of both a ‘true score’ and ‘random error’. The true score is the actual level of the 
construct of interest (crisis) and the error is the difference between this true score and the level 
indicated on the measure, therefore the true score remains hypothetical but this is the foundation upon 
which CTT has been built. CTT assumes that the error is completely random and therefore has a mean 
of 0. This helps to explain why a person’s score may vary on a scale that is meant to measure a fairly 
stable trait such as IQ. It is expected that a construct as complex and changeable as crisis will produce 
less stable outcomes. This presents a particular challenge to the development of a stable outcome 
measure. The extent to which this statistical approach has been adopted to understand the functioning 
of measures is evidenced in the literature which indicates that the techniques embedded in CTT have 
been useful for communicating the validity and reliability of measures and offering a useful approach 
for communicating the outcomes of the crisis measurement tool developed through this research.  
1.2.3.2 Validity and Reliability at the Total Score Level Using Approaches from CTT   
It is important for this research that the resulting crisis measure is both valid and reliable. 
“…we need to establish that our measuring instrument is reliable, that is, consistent, and measures 
what we set out to measure, that is, the test is valid.” (Domino & Domino, 2006). The principal 
concepts around validity and reliability will be briefly outlined here with a full assessment and 
analysis of the validity and reliability of the crisis measure developed through this research in Chapter 
8.  
 Validity 
As suggested by Strauss and Smith (2009) the fundamental aspects of construct validity are 
understood based on the classic papers now published over 50 years ago (e.g. Campbell & Fiske, 
1959; Cronbach & Meehl, 1955; Loevinger, 1957). These papers are still just as relevant today in 
terms of the principles they offer to the understanding of measurement validity and, as described by 
Bornstein (2011), many validity studies published today still look towards these very first 
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understandings of validity to base their research approach.  There have been a number of different 
‘types’ of validity presented in the literature but there appears to be a leaning towards Loevinger’s 
(1957) theory of validity that suggested construct validity to encompass predictive, content and 
concurrent validity. This will be the primary focus of validity for this research also. 
It is understood in the literature (Strauss & Smith, 2009; Loevinger, 1957) that validity is not 
‘proven’ within the parameters of a single experiment but instead it is accumulated over time and over 
the course of several research projects or experiments. It is now accepted that the validity of a 
measure is something that continuously evolves and develops over time as it aims to get as close to 
the valued goal as possible. Therefore, construct validation is developed and not established. Based on 
this understanding, the aim of this research would simply be to take the first steps in developing a 
valid measure that will be further tested over time.  
The difficulty presented for this research is to develop a valid measure without an existing 
knowledge base regarding the concept or construct of crisis and without already existing measures 
against which to check the test validity. As succinctly described by Strauss & Smith the challenge for 
validity when developing a first of its kind measure is that “The goal of validating measures of 
psychological constructs necessarily requires criteria that are themselves valid.” (p.2). This is similar 
to the challenges faced by some of the first psychometricians and therefore the literature regarding 
this predicament published over 50 years ago is particularly relevant here but is also accepted in the 
current literature as still providing the key underpinnings to theory in this area. Therefore, due to the 
lack of a comparable measurement criterion, it will be important for this research to state from the 
very first stages what the measurement tool developed through this research aims to measure (defined 
later in this section).  
There has been great progress in the realm of measurement validity from the early 
conceptualisations of validity, to criterion-validity, through to construct validity (Loevinger, 1957) 
and theory around convergent and discriminant validation (Campbell & Fiske, 1959).  It was during 
this period when validity first became a relevant and important issue in the literature that the concept 
of a “hypothetical construct” was first described by MacCorquodale & Meehl (1948). They described 
a hypothetical construct as a “cognitive factual reference” (p.107), hypotheses about entities, concepts 
  
   
81 
Chapter 1: Literature Review 
Exploration of Approaches to Developing and Refining Measures 
 
 
or processes that cannot be directly observed but are still legitimate in terms of measurement. This 
definition of a construct will be adopted for the purposes of this research.  
More recently there has been a focus on four main areas of validity in psychological 
measurement research; 1) The indeterminate nature of the validation process (Bartley, 1987), 2) The 
lack of precise strong theories upon which to base the development of psychological measure (Kane, 
2001), 3) The evaluation of psychological process theories that explain how participants respond to 
measures and experiments (Knight & Silverstein, 2001) and 4) The importance of measuring 
homogenous constructs (Smith et al, 2003). These areas of focus continue to be at the forefront of 
measurement development in the Social Sciences and in particular Psychology and although there 
may not be one particular answer to these challenges, it is the aim of this research to work towards 
answering them and acknowledge the challenges they present to the measure developed here.    
 It is recognised that this measure will aim to tap into some of the key concepts identified in 
the theory (as outlined in Chapter 1) including ideas around coping, resources, support, risk factors 
and meeting basic needs in order to determine whether or not an individual is able to function safely 
in the community whilst they receive crisis treatment or whether they require inpatient admission. The 
definition of measurement focus for this research is outlined in section 1.4.1. 
Reliability 
There are three main forms of reliability that will be considered in the development of this crisis 
measure. These will be described using the concrete example from physical measurement of the meter 
rule: 
1. A meter rule will not change in length over time (temporal/test-retest reliability) and 
therefore the measurement of a constant thing such as the height of a house should provide a 
stable and consistent outcome and accurately represent when change occurs over time.  
2. The meter rule may be divided up into smaller units such as centimetres which should also be 
stable and consistent. This means that the first centimetre is the same as the second and the 
third and so on. This is known as internal consistency reliability.  
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3. Lastly, it can be assumed that when the meter rule is used by two different people to measure 
the same thing the outcomes will be very similar. This is called inter-rater reliability. 
1.2.4 Classical Test Theory and Rasch 
Classical Test Theory (CTT) is well established in measurement theory as evidenced in a 
breadth of measurement development studies. Rasch analysis is relatively new when compared to 
CTT but it is showing itself to be a valuable contributor to the understanding of validity and reliability 
of measures. Currently there is a trend to support either one approach or the other. However, it seems 
more appropriate for the purposes of this research to look to the strengths of both these models to 
enhance the analysis. However, it is helpful to think about the strengths and weakness of both models 
to hold in mind throughout this research.  
1.2.4.1 Advantages and Limitations of Classical Test Theory (CTT) 
One of the advantages of CTT is that it is one of the most popular approaches to 
understanding the quality of measures and therefore is one of the most well known in both clinical 
practice and research. This is an advantage for communicating the outcomes of measurement design. 
It is also evidenced in the literature that CTT often yields very similar results to some of the more 
modern measurement models (DeVellis, 2006). The main concern of CTT is that two of the 
fundamental components (true score and the error) cannot be determined and therefore the accuracy 
of the outcomes can never be verified. Hobart, Cano, Zajicek & Thompson summarised 4 main 
challenges in CTT. Firstly, due to the difficulties in determining meaningful true score and error, the 
measurement theory is weak and therefore results in weak inferences. Secondly, for the same reason, 
the theory cannot be challenged and therefore is often easily satisfied. The third challenge is that only 
the raw scores can be analysed because the parameters cannot be accurately estimated and therefore 
error is involved in any outcomes observed. Finally, the CTT equation for calculating confidence 
intervals results in large values which reduces confidence when interpreting change. 
CTT is reliant on relatively large samples if the outcomes are to be representative of the 
population. Therefore the statistical information generated from the sample can only be applied with 
confidence to that same sample and questions the generalisability of its outcomes. In addition, it is 
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known with CTT that tests become more reliable the longer the test but this often results in repetition 
of items and increasing rater fatigue which ultimately leads to bias. The true scores are assumed to be 
measured on the interval level but as discussed earlier there are no means in CTT to test this, which 
challenges the validity of the outcomes and an assumption of parametric analysis.  
1.2.4.2 Advantages and Limitations of the Rasch Model 
The advantage of using the Rasch model is that the focus is at the item level. This means that 
the person and item statistics are separated out and become independent, which has allowed the Rasch 
model to overcome one of the main flaws of CTT i.e. the outcomes are more generalisable. Another 
advantage is that the person ability estimates and the item difficulty estimates are plotted along the 
same metric allowing for direct comparison. In addition, the Rasch model supports the development 
of much shorter and more concise measures by matching items to person ability. This is demonstrated 
in Computer Adaptive Testing whereby a subset of items are first administered that represent average 
ability, with further items administered to gauge if that person is above or below this average level. 
The advantage of this approach is not requiring all items in a measure to be administered to obtain a 
meaningful level on the construct. This has led to the development of item banks where large numbers 
of items are held electronically, representing various points along a construct that can be administered 
in different sequences to gauge a person’s ability level. With a large bank of items, each test could 
potentially differ to the next reducing practice effects and the potential for cheating between 
candidates. Developing the crisis measure using approaches from Rasch analysis means that the 
foundations necessary to enable this type of more complex development could be possible in the 
future.  
One of the limitations of the Rasch model is that it has suffered from its own celebrity and is 
sometimes misused as a cure for flawed measurement design. It is a useful tool for calibrating item 
statistics and assessing the construct being measure for example but it cannot substitute high quality 
measurement design. In addition, it is recognised that the Rasch model does not necessarily produce 
better measures than those produced using techniques from CTT and therefore it should not be used in 
isolation but in collaboration with techniques from CTT and other measurement models (Xitao, 1998). 
Another consequence of its fame is the misunderstanding that where a measure shows statistical 
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strengths in relation to the Rasch model automatically gives the measure clinical strengths in practice. 
The emphasis is on the experience of the researcher to take the statistical strengths of the measure in 
balance with the theoretical, clinical and practical strengths of the measure for the purposes of 
decision making. Afterall, there is no point in having a statistically perfect measure if no one will ever 
use it because it is impractical and difficult to translate in a clinically meaningful way. 
 
1.2.5 Applying Classical Test Theory and Rasch Analysis to the Development of an Assessment 
Tool for Acute Mental Health Crisis 
Attempts to summarise a complex presentation such as acute mental health crisis using 
quantitative means will not contain the entire richness and the depth of that experience. The rationale 
for taking steps to develop a measure for crisis assessment is to present the complex and difficult 
concepts in an objective and standardised manner to assist in treatment decisions.  The complexity, 
breadth and intensity of the experience suffered by people experiencing crisis is a significant obstacle 
to comprehensive crisis assessment. Currently, the same person assessed by two clinicians may result 
in very different assessment outcomes with different elements of the construct of crisis being given 
attention and yet completely omitted in the other, simply due to the lack of standardised assessment 
guidelines (Chapter 2, section 2.5.2). Decisions based on these outcomes should be used in the 
construction of the care plan for the patient. How can the two be compared when different criteria are 
used? How can the level of crisis be measured when relevant information may have been omitted and 
irrelevant information included? The development of a valid and reliable crisis tool will provide a 
more objective and standardised approach to assessment which will guide clinicians towards more 
appropriate and relevant intervention. 
It has been shown that the Rasch model and CTT approaches both have their strengths but 
also their weaknesses. However, when used in collaboration they provide a powerful approach for 
comprehensively assessing the integrity and quality of a measure as well as offering approaches to 
make further refinements and improvements.  
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The focus of this section of the introduction has been on the use of statistical models to 
develop and understand the crisis measure developed through this research. However, it is important 
to stress that no statistical model will be able to make up for the poor identification and design of 
items and rating scale in the earliest stages of measurement development. Without construct validity, 
statistical analysis becomes a redundant exercise. 
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1.3 The Development of a New Crisis Measure – Rationale for Research 
  
What is evident from crisis theory is the complexity and temporary nature of crisis that can be 
successfully resolved with appropriate support delivered in a timely fashion. In some cases post-crisis 
functioning is marked by significant improvement from the pre-crisis functioning suggesting that the 
experience of crisis can in fact improve post-crisis quality of life.  The aim of the research in this 
thesis is to improve assessment and the success of treatment in crisis cases as a result.  
To deliver appropriate intervention requires appropriate methods for determining the nature of 
the crisis. This would include the ability to identify areas of strength and the areas of weakness in 
order that treatment may be appropriately targeted. Appropriate methods of assessment have been 
discussed but not developed in a number of crisis models (Aguilera, 1998; McGlynn & Flowers, 
2006; Roberts & Lewis, 2001). If appropriate support is to be delivered it is necessary to acquire an 
accurate and comprehensive assessment in order to design appropriate clinical intervention. Previous 
attempts to develop a crisis measure have not used comprehensive or systematic approaches to 
uncover the complexities of the crisis construct or used rigorous statistical analyses to demonstrate the 
validity (including unidimensionality) and reliability of the scale. Therefore, there continues to be a 
significant need for the development of a standardised, valid and reliable crisis measure which will be 
answered in this research.  
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1.4 Research Aims, Definition of Focus and Overview of the Research Design 
 The literature review shows that there is a continuing need for the development of a 
standardised, valid and reliable measure for crisis. This has been hampered by the previous failure to 
yield evidence that the constructs of crisis assessment have been adequately identified in order to lay 
the foundations of measurement development. This was, until recently, when the work of Tobitt and 
Kamboj (2011, section 1.0.2.4) took the first significant steps to rectify this situation through the 
qualitative investigation of crisis and crisis work. However, they acknowledge that the patient 
perspective was still missing and would only be complete once this had been included. 
This research takes the next steps to develop a measure using a measurement development design 
approach with a focus on two main aims for the development of a psychometric measure for crisis: 
1. To develop a comprehensive and exhaustive investigation into the concepts/constructs of 
crisis assessment. 
2. To develop a valid and reliable measure to support mental health professionals to assess and 
treat individuals referred to the CRHT.  
The first phase of the research will concentrate on unravelling the concept of crisis using a 
qualitative research approach based on obtaining information about the construct from a number of 
sources including the literature, experts in the field (staff and patients of the CRHTs) and from 
observation. The information obtained in the first research phase aims to develop an item pool which 
comprehensively describes the construct of crisis and the item rating-scale to measure it. 
The second phase of the research focuses on the development and refinement of a crisis measure 
using quantitative techniques embedded in both CTT and Rasch analysis. The final stage (phase 3) 
will provide evidence for the quality of the resulting measure through assessment of the validity and 
reliability. Figure 1.8 below provides an overview map of the research plan.  
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1.4.1 Defining the Measurement Focus 
The tool developed through this research aims to support the assessment and treatment 
decisions of the services offered by CRHT teams to individuals experiencing acute mental health 
crisis. As defined by the Department of Health (2001) the CRHT teams aim to support individuals 
‘‘with an acute psychiatric crisis of such severity that, without the involvement of [CR/HT], 
hospitalisation would be necessary’’ (p. 11). Therefore the tool developed through this research aims 
to measure the level of treatment required by a patient from the acute services of the CRHT and 
inpatient care. This tool will primarily aim to have the ability to reliably differentiate between those 
requiring and not requiring treatment from acute services and secondly to differentiate between the 
levels of CRHT treatment required. It is expected, based on the previous research of Tobitt & Kamboj 
(2011, Chapter 1, section 1.0.2.4) that the crisis measurement tool developed will take into 
consideration functional disruption (including ability to cope, to care for self and sense of mental 
control), risk of harm (including to self and to others) and additional support required (including 
current resources and support networks). 
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Figure 1.8 Overview of Research Plan 
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Chapter 2 
Discovering the Crisis Construct 
Developing the Item Pool and Rating Scale 
2.1 Background 
It is clear from the literature review that there are no valid and reliable psychometric tools 
currently available to adequately appraise the needs of people referred to CRHT (Chapter 1, sec 
1.0.9). It appears that the main obstacle is the lack of investigation into the concept of crisis itself. In 
the Bonynge & Thurber study that looked to develop a crisis measure, five measurement items were 
identified (Chapter 1, section 1.0.9). In their research, there was a distinct lack of evidence to defend 
the five item’s ability to comprehensively represent the concept of crisis. Content saturation or 
exhaustion is a crucial step in measurement development. This identifies and understands the 
elements of the concept/construct to be measured (Messick, 1989) and it is clear that the measure 
developed by Bonynge & Thurber did not achieve this.  
There is a wealth of literature describing crisis from observations of professionals and 
academics in the field (Aguilera, 1998; Hoff, 2001; Johnson, Needle, Bindman & Thornicroft 2008; 
Roberts, 2002) but to date there is only one structured study that attempts to identify the substance of 
crisis in a real world clinical setting (Tobitt & Kamboj, 2011) and this only assessed the perspective 
of the mental health professional  
In recognition of this, the first step in this research was to investigate the substance of crisis 
assessment, to understand fully the concept of crisis from the perspective of those for whom this 
measure was being developed i.e. mental health professionals and individuals who have experienced 
crisis. This provided a selective pool of items to represent the possible infinite population of items that 
exist. The hope is that the items identified would adequately describe the substance of crisis for the 
development of an item pool from which the final measure would emerge.   
The process for identifying the item pool for this measure required an approach consistent 
with ensuring sound construct validity. A construct validation process aims to identify the construct 
under investigation (Cronbach & Meehl, 1955). Consideration is given to whether a single construct 
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of crisis is being assessed or a number of independent constructs that represent an underlying key 
theme. This process identifies items that are representative of the elements of the construct, in this 
case acute mental health crisis. To appreciate the make-up of crisis assessment requires content 
coverage or authenticity to be achieved. Messick (1995) and Clark & Watson (1995) both described 
the significance of the item pool development phase and the potential impact this could have on the 
quality of the measure when significant omissions in the item pool are made. Therefore, particular 
attention was paid to developing the item pool and rating scale for this measure, the evidence for 
which will be outlined in this chapter. 
It is important to identify items that provide a comprehensive representation of the construct 
including the substance and levels of the construct. The level of the construct is the amount of the 
construct present, which is often demonstrated through the format in which the item response is 
presented. This could be a dichotomous response set (that is a choice of two responses for example 
yes/no, right/wrong) or a polytomous rating scale (3 or more categories on a scale). The rating scale is 
there to provide information on the item of focus. Where poor rating scales are used to indicate the 
level on an item, the information provided is essentially inaccurate, making the item redundant in 
terms of the usefulness of the information it provides. The implication is that the method for 
developing the individual item rating scales is equally as important as the method for developing the 
items themselves. Traditionally the rating scale has not been given as much attention as the 
development of the item pool. For example, Goldberg and Williams (1991) described in detail the 
item selection criteria for the General Health Questionnaire but did not describe how the item rating 
scales were developed. Similarly, the Bonynge & Thurber (2008) study to develop a crisis measure 
outlined a 5 point likert-style scale ranging from 0 (not present) to 4 (extreme) with no explanation as 
to how or why this scale in particular was developed to measure the items.  
This chapter focuses on the development of the item pool and the item rating-scale for this 
measure. This includes an exploration of the scale perspective in terms of a subjective or objective 
perspective, the method and process for identifying the item pool using CRHT staff and previous 
patient interviews and focus groups, development of the item rating-scale and the scoring approach 
used. Finally, the pilot for the first version of the crisis measure developed is described. 
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2.2 Scale Perspective 
It is helpful at the early stages of scale development to decide on the measure’s perspective 
i.e. is the measure going to be an objective or subjective measure. The term ‘objective measure’ 
describes a measure that records the observations of behaviour, mood and mental functions of others 
compared to a ‘subjective’ measure that records observations of the self. This decision guides the 
development of items and in particular the development of the item rating scale.  
To make a decision regarding the perspective of measurement, it is useful to appraise both the 
subjective and objective approaches to compare their strengths and weaknesses in the context it will 
be used. To place this decision in context, based on the literature review completed (Chapter 1) and 
current clinical practice in the Bedford and Luton CRHTs, it is clear that the assessment information 
which guides treatment decisions is particularly complex. Information is obtained relating to a large 
symptom spectrum and associated areas of interest including social issues, protective factors, 
engagement factors and health difficulties. Information is obtained from a wide range of sources 
including the G.P., significant others, the patient themselves, other mental health services and the 
police to name a few.  
Crisis is known to impact on a number of key psychological areas including the influence it 
has on problem solving ability, ability to manage challenges to life goals (often observed as poor 
concentration) and difficulties with cognitive processing. Patients experiencing crisis often require 
support to attend to the most basic of needs such as those identified on the first level of Maslow’s 
hierarchy (1943) but also with more complex aspects which require helpful and adaptive coping skills 
which have been compromised during the crisis experience (Roberts, 2000). Subjective self-report 
measures can be really useful tools as they essentially cut out the ‘middle man’. The experience of the 
individual can be accessed directly in a more personal way which is both an advantage and a criticism 
of this approach. However, considering the complexity of the crisis presentation, the significant 
challenge posed to patients’ coping ability, concentration, cognitive processing and the acute nature of 
distress experienced by patients, it would be unrealistic and unfair, if not unethical to expect a person 
experiencing crisis to complete a complex measure to accurately reflect their difficulties during this 
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time. In circumstances where the individual was able to complete the measure, the reliability of the 
outcomes would be questionable. 
The crisis measure developed through this research will accompany the patient on their 
journey through crisis. It will aim to give an indication of crisis level at the beginning of the journey, 
highlighting areas of difficulty for treatment focus, as well as tracking their progress along the path to 
recovery. It is important to maintain a consistent approach to measuring crisis and therefore if 
measurement is to be subjective, e.g. completed by the patient, it will have to remain so throughout 
their journey. With the distinct possibility that patients will either be unable or not wish to complete 
such a complex measure during this particularly challenging period in their lives it is sensible to 
consider more objective approaches to measurement. 
Objective measures have the advantage of being completed by someone other than the patient 
themselves. This may help to provide outcomes that are less emotively and experientially fuelled. 
However, it may be argued that no one is in a better position to describe their own experience than the 
person/patient themselves. In the context of CRHT work it is important to recognise that an 
‘objective’ measure would be completed by an experienced mental health professional who has 
assessed a number of individuals experiencing crisis before. They will therefore have this basis of 
experience and expertise to draw on.  
There are advantages and disadvantages to both approaches. The deciding factor came down 
to the practicalities of ensuring that all patients had completed measures at a number of points along 
their crisis journey for the purposes of assessment, informing treatment decision making and 
monitoring. Based on the understanding that it is less likely for the individual in crisis themselves to 
complete the measure, and that measure completion may potentially increase distress especially in the 
acute phase of crisis, the decision was taken to develop an objective crisis measure to be completed by 
the mental health worker. This view was corroborated by patients, mental health professionals and the 
crisis literature.  
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2.3 Methods for Item Identification 
As discussed in section 2.1, the main concern here is to ensure content coverage by exhausting the 
construct of crisis (Messick, 1989). Two main approaches for identifying information for the item 
pool were utilised in this research:  
1. Interviews with staff and previous patients from both the Bedford and Luton CRHT teams.  
2. A comprehensive review of the literature (as outlined in Chapter 1) to identify the current 
understanding and theory relating to the concept of crisis. Systematic and comprehensive 
search of the literature was completed using search engines including PsychInfo, Science 
Direct and Medline. 
Both of these approaches were utilised for the purposes of identifying the item pool in this 
research. The literature review is outlined in Chapter 1 and the staff and patient interviews are 
outlined below in section 2.4. 
 
2.4 Staff and Patient Interviews 
The CRHT teams in Bedford and Luton provide a community home treatment service that were 
set up to act as a gatekeeper to inpatient admission. This was to support patients experiencing crisis to 
be treated in their home environment where possible. The CRHT teams are multidisciplinary, made 
up of support workers, nurses, psychiatrists, psychologists, social workers, and occupational 
therapists.  
As outlined in the operational policy for Bedford acute and crisis services (2009) the team was set 
up to provide acute and emergency services in the community. Their objectives were to monitor, 
provide home treatment and develop care plans for patients experiencing crisis. The team receives 
referrals from health professionals or self-referral through Accident and Emergency departments.  The 
CRHTs are an adult mental health service and therefore they only treat individuals who are aged 17+ 
and reside within their catchment area i.e. Bedfordshire.    
Interviews were completed with staff and previous patients of the Bedford and Luton CRHTs in 
recognition of their expertise by experience, placing them in the ideal position to comprehensively 
  
   
95 
Chapter 2: Discovering the crisis construct 
Developing the item pool and rating scale 
 
describe the construct of crisis. Ethical approval was obtained from Hertfordshire Local Research 
Ethics Committee; reference number 08/H0309/5 (Appendix 1) and research governance approval 
was obtained from the Bedfordshire and Luton Mental Health and Social Care Partnership Trust 
(BLPT) (reference number RGAG-2007-02/12) before the recruitment of participants commenced.  
2.4.1 Sample 
Number of participants 
The approach for identifying the item pool was based on grounded theory (Charmaz, 2003) by 
adopting the concept that information develops from data rather than being imposed on to it. This 
approach guided the interview phase of this research. It is underpinned by the understanding that 
themes and theory are developed from data and not imposed on the data by the researcher (Stern, 
1985). The aim in identifying the item pool was to ensure that the available information has been 
exhausted and the construct itself well represented. Data collection should therefore continue until the 
evolving themes have been exhausted. Based on this understanding, the analysis of the data itself 
dictated the number of participants recruited to this research based on the aim of exhausting the 
themes and as a consequence the crisis construct (for example, Chiovitti & Piran, 2003; Messick, 
1989). Strauss and Corbin (1990) refer to theoretical saturation as the point at which no new themes 
are being identified. Utilising the approach of Strauss and Corbin, the recruitment of participants was 
ceased once it was agreed by the research team that there was evidence of repetition of previously 
obtained data with little new data being elicited. For the purposes of this research, the aim was to 
identify items for the measure’s item pool rather than themes but the same logic and approach was 
applied and participant recruitment ceased once repetition of items was shown and no new data was 
being obtained. 
Staff Recruitment  
The staff population was accessed through the Bedford and Luton CRHT teams. All CRHT 
team members who met the inclusion and exclusion criteria were invited to participate in the research 
interviews. 
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 Inclusion Criteria 
 Employed member of staff of the CRHT 
 At least 6 months experience working with the CRHT 
 Exclusion Criteria 
 Not employed by the Bedfordshire and Luton Partnership NHS Trust for the 
CRHT 
 Less than 6 months experience working in the CRHT 
 Participant Information Sheets were sent by email as part of an invitation to participate in a 
research interview (Appendix 2). The Participant Information Sheets outlined the overall aims of the 
research and what participation in the research interviews would involve. Participation was voluntary 
and interest to participate in the interviews was shown by responding to the email. 
Team members who agreed to participate attended interviews that lasted between 1 to 2 
hours. Informed consent and basic demographic information were collected before the start of the 
voice recorded interview. The response rate was reasonable with 12 participants responding out of a 
possible 44 (27.3%). The sample that responded to the invitation to participate were representative of 
all the professional areas of the multidisciplinary CRHT teams including nursing, psychiatry, 
psychology, social workers and support workers. There was also good representation of length of 
employment with the CRHT (years of employment ranging from 0.5-4 years) in the context that the 
CRHTs had only been running for 3-4 years at the time of recruitment, gender (7 males and 5 
females) and age (age range from 27 to 60 years of age). Participation was voluntary and restricted to 
the two CRHT teams who agreed take part in the research. Therefore, it is important to consider the 
representativeness of the outcomes in light of the 335 crisis teams operating in the NHS in England 
along with the varied demographics of those working for them. However, this is a limitation of all 
research that uses a sample to represent a population, therefore the key was to take this into 
consideration throughout the process of the research and in the interpretation of the findings. 
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Patient Recruitment  
All patients who met the inclusion and exclusion criteria who had been under the service of 
the CRHT between February 2007 and January 2008 were invited by letter to participate in a research 
interview.  
 Inclusion Criteria 
 Previously been a patient of the CRHT 
 Discharged from the CRHT for at least 2 months 
 CRHT team agreed the patient was appropriate for participation 
 Exclusion Criteria 
 Current acute mental health crisis 
 Current support from the CRHT 
 CRHT expressed significant concerns regarding the patient’s participation 
 Discharged less than 2 months prior to research participation 
 Discharged more than 12 months prior to research participation. 
A Participant Information Sheet was attached to the invitation letter (Appendix 3). Previous 
patients of the CRHT who agreed to participate attended a 1-2 hour interview. Informed consent and 
demographic information was collected before the start of the voice recorded interview. The response 
rate was approximately 4.5% of those invited to participate. Four males and 11 females agreed to 
participate with an age range from 31-60 years of age. It is important to acknowledge the limitations 
of the representativeness of this sample. The response rate of 4.5% was taken from a sample of the 
possible population of individuals who have experienced a mental health crisis. It would be interesting 
to consider the reasons why the response rate was not higher and why these particular individuals 
chose to respond and participate. Although this was not within the scope of this research, the research 
was carried out mindful of this limitation and the possible consequences e.g. the potential for missing 
important information and therefore not achieving content coverage. However, this is a limitation for 
all research that uses samples of a population.  
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2.4.2 Overview of the Staff and Patient Interviews 
Grounded Theory provides a clear outline for structuring semi-structured interviews (Smith, 
2003). This approach guided the development of the interview outline which was carried out with 
participants. The grounded theory approach was not adopted in a formal manner but simply used to 
guide the development of the semi-structured interview. Staff participants were asked to talk about 
crisis assessment and patient participants were asked to talk about their experience of crisis in terms 
of three phases which reflect the treatment phases used in practice by the CRHTs. The CRHT use a 
traffic light system of Red, Amber and Green treatment status to indicate acute, moderate and low 
crisis states: 
1) Initial acute crisis phase – this is the acute phase of crisis where an individual is 
demonstrating a significant breakdown in their coping ability. This generally requires regular 
support from the CRHT normally once a day but can be up to three times a day. The acute 
phase of crisis is categorised as Red on the traffic light system (Red/High treatment status). 
2) Stabilisation phase – this is the phase of treatment where the patient starts to show signs of 
recovery in their coping ability, moving away from the acute  crisis phase and showing signs 
of stabilisation. This phase of crisis is categorised as Amber on the traffic light system 
(Amber/Moderate treatment status). 
3) Recovery phase – this phase is where the patient is demonstrating good recovery and 
utilisation of helpful coping strategies, showing movement towards independence and away 
from dependence on the support of the CRHT. This phase of crisis is categorised as Green on 
the traffic light system (Green/Low treatment status). 
Based on the three phases of crisis outlined above, two types of questioning were used to elicit 
information about the assessment and experience of crisis through the staff and patient interviews:  
1) Basic open ended questions for example: ‘Tell me about the first phase of crisis’ 
2) further information was elicited through a technique similar to Kelly’s (1955) method of triadic 
questioning, for example: ‘Can you think of ways where these phases that you described are alike, yet 
different from this third phase?”. This approach was chosen to elicit information regarding the 
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underlying crisis construct but in addition to try and identify an appropriate rating scale on which to 
measure the construct i.e. to obtain information on how severe or significant the crisis state is as 
indicated by the CRHT treatment status of Red, Amber or Green.  
Each interview generated an audio recording of the interview and a flip chart map of the main 
themes discussed (example of interview flipchart record, Appendix 4). 
2.4.3 Interview Outline  
The aim of the interviews was to draw out as much information as possible from participants 
regarding their experiences of crisis (patient interview focus) and crisis assessment (staff interview 
focus).  
At the beginning of each interview session the main points of the Participant Information 
Sheet were summarised and the opportunity for questions given. This summary detailed the reasons 
for completing the research, the voluntary nature of their participation, confidentiality and data use 
and storage. The interview was semi-structured and audio recordings were made of all interviews as 
consented to by all of the participants. 
All staff participants were asked to bring an example patient case for each of the crisis 
treatment phases. The purpose of this was to support the staff participant to think about the phases of 
treatment with real life examples. For some of the interviewees, reference to these examples was not 
necessary whilst for others this acted as a useful prompting tool.  
The first set of questions looked directly at each crisis phase, for example ‘I would like you to 
think about the first phase of crisis for a moment. Can you tell me about the factors you identify as 
most relevant to this phase?’ This was used to ask about each phase of crisis. This was a semi-
structured interview format and therefore, although each participant had the same initial question 
asked for each of the three phases of crisis, the follow-up/prompt questions varied depending on the 
initial response given. For the majority of participants this simply required prompts to provide further 
information for example ‘can you tell me more about that.’ As the participant talked about the factors 
they would take into consideration or had experienced, the main ideas or themes of their responses 
were noted down on flip chart paper. Once they had exhausted their ideas, the main factors were 
reviewed with the aim of confirming the information already obtained and to prompt further 
  
   
100 
Chapter 2: Discovering the crisis construct 
Developing the item pool and rating scale 
 
discussion. For the majority of participants, this approach to questioning elicited a wealth of 
information and exhausted their approach or experience of crisis assessment or crisis.  
A second set of questions were designed to obtain further information that provide guidance 
toward an appropriate rating scale for gathering information on the items. The Triadic Comparison 
Method (Kelly, 1955) for questioning was used for this purpose, for example, ‘How does the first 
phase of crisis differ from the last two?’ The comparison of one crisis phase against the other two 
crisis phases was useful for participants who found talking about the phases with open questions more 
difficult. 
The final part of the interview asked the participant to underline the factors they felt were 
most important to each of the phases. This could be one, several or none of the factors.  
On average the interviews took an hour and a half to two hours. For one of the more 
experienced nurses a second interview was set up to discuss in more detail some of the factors the 
nurse had underlined as being the most important. The first interview took 2 hours and therefore a 
second interview was arranged in recognition of the possible impact of interview fatigue on the 
participant and the consideration of information quality should the interview have been continued.   
2.5 Utilising the Interview Data - Preparing the Item Pool 
Throughout the interview the key items were noted down on flipchart paper and reviewed at 
several points during the process (Appendix 4). At the end of the interview the items were confirmed 
with the participant and all items were initially entered into an excel spread-sheet. A total of 645 items 
were noted down from the interviews, the majority of these mirroring what had been noted from other 
participant interviews. Items were sorted alphabetically in excel and items that were the same were 
merged together.  
2.5.1 Number of Items Retained in the Item Pool 
As indicated in the literature review (Chapter 1, sec 1.1.6.3), no amount of statistical analyses 
can make up for omissions made in the item pool development phase (Clark & Watson, 1995). 
Decisions regarding item retention are delicate, a fine balance between providing a comprehensive 
representation of the construct and developing a measure that is practical. The items to retain for the 
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item pool were considered in light of practical, statistical and theoretical perspectives. There are a 
number of practical considerations such as length of time to complete the scale and rater bias resulting 
from when there are too many or too few items. Too many items and the rater may experience fatigue 
and response pattern bias (Anastasi, 1976), too few items and the content and construct reliability and 
validity may be compromised (Kenny, 1979). There are also a number of statistical considerations, for 
example, Cook, Hepworth, Wall, & Warr, (1981) showed that adequate internal consistency could be 
obtained with as little as 3 items but for a more complex construct more items/variables would be 
necessary to represent the construct adequately. As more items are added the impact of individual 
items on the reliability of the tool decreases (Carmines & Zeller, 1979). A theoretical consideration is 
that items included in the scale must provide content coverage to ensure that the construct has been 
adequately represented.  These practical, statistical and theoretical considerations were used for 
decision making regarding item retention for this crisis measure. 
Items were removed where similarities, clinical overlap or repetitions were observed, as 
agreed by the research team. A list of 133 items was obtained and this was considered acceptable in 
terms of meeting the practical and theoretical considerations outlined above.  
To confirm the item pool obtained from the interviews and literature review, the item list was 
presented to two focus groups– one consisting of CRHT staff and the other consisting of previous 
CRHT patients. All staff and patient participants who responded to the original participation request, 
regardless of whether or not they took part in the interview stage, were invited to attend the focus 
groups. Consent was obtained from patients for confidentiality. A total of 14 participants took part in 
the focus groups. Five members of the Bedford CRHT team and 3 members of the Luton CRHT team 
participated in the staff focus group. Six patients participated in the patient participant focus groups. 
Participants were asked to consider the list of items and discuss: 
1. How clinically useful the items were on a scale of usefulness to uselessness 
2. Frequency of use (staff only) 
3. Further items to be added to the item list. 
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Items that were deemed useful (i.e. rating on the ‘useful’ side of the likert-type rating scale) by 
>80% of participants were kept in the final item list in line with the thresholds set out by Trochim 
(1989a) for concept mapping. It was found that all of the items were considered to be useful for 
CRHT assessment. Three of the items (libido, feelings of uselessness and childhood development) 
were marked by more than 2 participants as being less useful and were therefore considered for 
removal from the item pool. However, it was found that ‘libido’ and ‘childhood development’ were 
regularly rated as part of on-going assessment as indicated by the staff participants and therefore these 
were retained in the item pool. ‘Uselessness’ was not rated regularly and was also found to be less 
useful so it was removed from the item pool. Two further items were added to the list – ‘weight loss’ 
and ‘physical health problems’ as identified by the focus group members. This resulted in a total item 
list of 134 items. 
For the purposes of piloting the items in the CRHT teams it was agreed in the focus groups that 
grouping items together by common theme would make it easier for CRHT team staff to 
conceptualise the measure and therefore to complete it. Items were grouped together using a basic 
approach of concept mapping (Trochim, 1989a) with input from three Psychologists. 13 groups of 
items were identified as outlined in Table 2.0 by grouping items together that appeared to relate to an 
underlying common clinical area. With the addition of item group titles, the item list came to 147 
items. 
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Table 2.0 - The 13 Item Groups of the Pilot Crisis Measure 
Number Item Group Title 
1 Overall Behaviour 
2 Overall Thought Content and Clarity 
3 Overall Feelings/Affect 
4 Overall Risk 
5 General Support, Buffers and Protective Factors 
6 Overall Awareness & Psychological Mindedness/Crisis Understanding 
7 Overall Crisis Presentation 
8 Overall Vulnerability 
9 Overall Coping 
10 Overall General Wellbeing 
11 Overall Historical Indicators 
12 Overall Psychotic Symptoms 
13 Overall Acceptance of Support 
 
Table 2.0: Outlining the item groupings in which items were clustered together based on clinical 
similarity for the purposes of piloting the crisis measure.  
 
2.5.2 Small Scale Case Note Audit 
The 147 items identified for the crisis measure were developed and confirmed from information 
provided by the CRHT mental health professionals and individuals who had experienced crisis and 
had previously received CRHT support. Therefore, it would be expected that the majority of these 
items, deemed useful by over >80% of both staff and patient focus groups, would be present in the 
clinical notes. To validate the item pool for content coverage a sample of CRHT assessments from 
both the Bedford and Luton CRHT teams were compared to the item pool to see: 
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1. Whether the item list contained all of the items assessed by the CRHT according to the 
assessment notes. 
2. The percentage of items identified through this research that had been documented in the 
clinical notes of the CRHT teams. 
Half of the caseload notes were taken from each CRHT team at random. Fourteen files from the 
Bedford CRHT and ten files from the Luton team were reviewed and compared to the item list from 
this research. An additional item was identified from the initial review of the assessment notes and 
added to the item pool bringing the total to 148 items. 
On average significantly fewer items were being documented in the clinical notes compared to 
those outlined in the item list. Bearing in mind that these items had been developed through 
interviews with CRHT staff involvement and the final item pool agreed with focus groups, it is 
surprising that assessment notes had so few of the identified items documented. 
Twenty seven (18.2%) of the items were not included in any of the assessment notes reviewed. 
This included items such as fluctuations in behaviour, historical coping strategies, goals, ability to 
control/manage thoughts, complexity of presentation, ability to manage symptoms and crisis state. 
The 2 items that were evident in all notes were grouping items – Overall Psychotic Symptoms and 
Feelings/Affect. It was evident from the file review that content coverage of acute mental health crisis 
was not being achieved through the traditional note taking approach that was in use by both teams. 
This provides further support for the development of this crisis measure and is discussed further in the 
Summary section of this chapter (section 2.13). 
As a result of this process and a final focus group review of the item pool, 5 further items were 
extracted. A final item pool of 143 items was agreed for the first scale pilot. 
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2.6 Development of the Rating Scale 
This section focuses on the development of the rating scale used to represent the item level. 
There are two main methods for rating items, either with a dichotomous response set or polytomous 
scale (Chapter 1, section 1.1.6.4). A Likert-style (1932) scale is a scale capable of differentiating 
between different types of response and to which values can be assigned for analysis. The statistical 
reliability of Likert-type scales has been shown to increase with an increase in the number of 
categories up to 5 (Lissitz & Green,1975). However, in addition to statistical reliability, it is important 
to develop a scale that has clinical credibility, makes sense to the assessor and can be easily 
communicated to the patient. Therefore, the validity of the rating scale is based on statistical and 
theoretical as well as clinical and logical reasoning.  
2.6.1 The Rating Scale 
The rating scale developed through this research was initially identified through the staff and 
patient interviews. There were a number of common themes identified from the interviews around the 
impact of crisis on the individual’s ability to cope, ability to make healthy decisions, predictability 
and ability to stay safe. The main themes are described here with excerpts from the research 
interviews. 
Ability to cope and manage 
“Somebody may still have fleeting thoughts [of suicide] and may have always had fleeting 
thoughts but I would be looking at if it has reduced and have they managed those thoughts.” 
(Participant 1, p.10, sec.123 pp.323-325) 
One of the repeating themes across both the staff and patient interviews was this idea around 
abililty to manage and cope. In the above extract, the participant expresses that it is not only the 
intensity of symptoms but the ability of the individual to manage and cope with those symptoms.  
Impact of crisis on decision making ability 
 “…who has relapsed to a point where her alterations in perceptions, thoughts are so disturbed 
that she is not able to make that judgement for herself” (Participant 2, p.2, sec.2. pp58-59). 
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Another common theme across the interviews was around the impact of crisis on a person’s 
cognitive ability and therefore their ability to make healthy decisions. In this example the theme 
centres on the impact of crisis on the individual’s ability to make helpful and healthy decisions. 
Impact of crisis on predictability and ability to stay safe. 
“I think for me what would make me make an acute admission might be someone who is 
acutely psychotic, their level of dangerousness, behaviour towards themselves or other people would 
make me go for an acute admission rather than crisis or home treatment unless it is somebody you 
have worked with before.” (Participant 2, p.3. Sec. 4. pp72-78). 
In this example, the decision to make an admission is not purely based on the immediate 
presentation but on whether or not the patient is someone known to the service previously and 
therefore is more predictable as a person. There is a strong emphasis on the patient’s ability to stay 
safe in terms of their likeliness to harm themselves or to harm others.  
The over-arching theme emerging from the interviews is that the presence of symptoms or 
crisis state itself contributed only in part to the treatment decision. The main considerations are 
focused on the ability of the individuals to manage and cope with their difficulties in a helpful way, to 
make adaptive decisions and to safely manage risks in the community. The more predictable a person 
is, the easier it is for the team to assess the individual’s ability to meet these criteria, the less cause for 
concern the individual is. 
  Therefore two patients could score similarly for the presence of a symptom or item but one 
may be considered appropriate for admission and the other considered for home treatment. For 
example there may be two patients  both experiencing the symptom of ‘thoughts of suicide’ at similar 
levels or frequency but the assessment outcome may differ depending on a number of factors, for 
example protective factors, previous history and ability to cope based on previous contact with 
services. The symptom itself is only part of the treatment decision considerations. It is a combination 
of different presenting factors that ultimately determines how much of a cause for concern the 
symptom is.  
It is not simply the presence of the symptom that is important but how able that person is to 
cope and manage, to make helpful decisions and to manage their risks in the community. The focus 
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here, the overarching theme, is on how concerning the symptom is for that individual in the context of 
their presentation.  
Crisis assessment takes into consideration how safe it is to treat the person at home and as 
outlined above this focuses on the risk factors in terms of how well the individual is able to manage 
and cope with the symptom/item. Balancing factors to the potential risk factors are the protective 
factors. For example, protective factors may include an individual’s support systems, family and 
networks. A number of the staff participant interviews indicated that the protective factors and support 
systems available to the individual patient were important aspects for treatment decision making. Two 
examples are given below. 
Example 1 – Protective factors and support systems 
“It depends, again on whether the Service User is living alone, whether he has support, 
whether the person who is supportive at home is at the end of his tether, whether the Service User is 
compliant with medication, not compliant with medication would mean we would have to supervise 
and give the medication.” Participant 3. p.3, sec.22 pp. 86-89. 
Example 2 – Protective factors and support systems 
“Or if they are not able to, somebody in the family is able to, without too much problem. 
Somebody can be a bit depressed but can be cajoled or encouraged to eat and then with our support 
with medication….” Participant 2, p4. sec.12. pp137-140 
CRHT staff commonly assess risk and protective factors to support their decision making. 
Weighing up these factors, the clinician is able to understand how much of a cause for concern the 
patient is in relation to home treatment. The assessment must encapsulate the patient’s own internal 
resources and resilience as well as the support structures around them. Therefore the scale developed 
here would be most useful and informative when it could take into account both risk and protective 
factors to understand the level of concern for the item being assessed. 
2.6.2 Scale Wording 
The item rating scale wording is crucial as it summarises what the item scale is attempting to 
represent. The rating scale aims to capture the change in a person’s presentation that signifies the 
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break down in coping associated with crisis. Therefore, the focus is on change with the individual 
moving away from their natural state of balance and equilibrium as suggested by the associated 
theories of homeostasis and equilibrium (Chapter 1, section 1.0.4.1). Four different wording options 
for the scales were developed based on the information obtained from the interviews. The four rating-
scale wording options were shared with the focus groups for consideration: 
a) Risk – the rating scale would represent risk running from no risk to risk. 
b) Cause for concern – this rating scale would run from not cause for concern to cause for 
concern. 
c) Barrier to treating at home – this rating scale would run from barrier to home treatment to not 
barrier for home treatment. 
d) Barrier to treatment – similar to the above wording, this rating scale would specifically relate 
to CRHT treatment running from barrier to treatment to not a barrier to treatment. 
A unanimous decision was made to use the wording ‘cause for concern’  for the scale as it was 
felt this represented the construct being measured and the language was felt to be less intimidating or 
threatening for patients as well as easier to communicate. 
2.6.3 Rating Scale Format 
The rating scale developed was deemed by both focus groups as clinically suitable for rating 
items in relation to crisis assessment. The rating scale chosen is an 11 point rating scale that takes 
account of both risk and protective factors with the overarching scale title of ‘cause for concern’. The 
rating scale style agreed is based on FIT profiling developed by Fletcher (2003) which supports 
flexible rating of items using either a single score or a range of scores on a polytomous scale. 
Profiling rating scales that support flexible rating of items using either a single score or a range of 
scores on a polytomous scale allows far greater flexibility in rating the scale. Moreover it is 
unnecessary to reverse score on any item as the orientation of the item (negative or positive) becomes 
neutral with the scale rating itself providing the item orientation. This scale format was chosen due to 
the clinical strengths it offers and because previous uses of this format have produced impressive 
reliability outcomes (e.g. Sharma, 2011). 
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The main consideration for the scale format was to ensure that it assisted the mental health 
professional to capture the information imperative to understanding the level of concern. The scale of 
cause for concern identified and agreed through the focus groups was chosen because of its ability to 
capture both the individual’s risk and protective factors. The rating scale balances both risk and 
protective aspects of an item within the same scale reflecting the clinical reality of assessment.  
To represent this concept an 11 point scale has been developed to outline this idea of a 
balance (Figures 2.0 and 2.1). The central point is the 0 or neutral point which represents where there 
is a balance between the risk and protective factors e.g. both risk and protective factors are present in 
a 50:50 ratio. One step up the scale (to the left of 0) represents a slightly higher risk to protective 
factor ratio where as one step down the scale (to the right of 0) represents a slightly higher protective 
factor to risk ratio.  
The left extreme of the scale represents the greatest level of concern or 100% risk. The right 
extreme of the scale represents the lowest level of concern or 100% protective factors. 
 
Figure 2.0 - The Flexible ‘Cause for Concern’ Item Rating Scale 
5 4 3 2 1 0 1 2 3 4 5 
Cause for concern     Neutral     Not cause for concern 
 
 
Figure 2.0 outlining the 11 point Cause for Concern item rating scale running from ‘Not cause for 
concern’, through a balanced ‘Neutral’ point and to the ‘Cause for Concern’ end of the rating scale. 
 
To conceptualise the 11 point cause for concern rating scale as a balance between risk and 
protective factors, Figure 2.1 below maps this out in terms of risk and protective factor percentages 
for each point along the item rating scale. Both the risk and the protective factors have scales running 
from 0-100%. However, these scales run in opposite directions. The central point of the scale is a 
balancing point where there is a 50:50 balance between the risk and protective factors. As the scale 
moves towards the cause for concern end of the scale the risk factors start to account for a larger 
proportion of the ratio compared to the protective factors e.g. the third point on the left hand side of 
  
   
110 
Chapter 2: Discovering the crisis construct 
Developing the item pool and rating scale 
 
the scale indicates that risk is 80% and protective factors account for 20%. At the extreme end of 
cause for concern the risk factors account for 100% and the protective factors account for 0%:  
 
Figure 2.1 – The Flexible Item Rating Scale with Risk and Protective Scales. 
 5 4 3 2 1 0 1 2 3 4 5  
Cause for Concern      Neutral      Not cause for concern 
% Risk 100 90 80 70 60 50 % 40 30 20 10 0 % Risk 
% Protective 
Factors 
0 10 20 30 40 50 % 60 70 80 90 100 % Protective Factors 
 
Figure 2.1 outlines how the Cause for Concern item rating scale combines the ‘Risk’ and ‘Protective 
Factors’ elements of assessment within the same rating scale using the effect of measurement scales where 
the factors act to balance each other. This has been depicted here using percentages. 
 
 
Moving toward the ‘Not cause for concern’ end of the scale from the 0/50:50 point indicates 
that the protective factors start to account for the larger proportion of the ratio, e.g. point 3 on the right 
hand side of the scale indicates 80% protective factors and 20% risk.  
Mental health professionals will be most concerned i.e. a score of 5 for cause for concern, 
when there is 100% risk with no protective factors. Using the metaphor of a pair of scales, the scales 
will only have weight on the risk side, therefore weighing down on the left hand side of the scales. In 
contrast a mental health professional will be least concerned (score of 5 for no cause for concern) 
when there are no risk factors and 100% protective factors. In this scenario the right hand side of the 
scale will be heaviest. An example of how this scale would be used is outlined in Figure 2.2 below. 
A protective factor could also indicate that there is not cause for concern when the item is 
shown to have not occurred previously e.g. if a patient has not attempted suicide previously, the item 
‘previous attempt of suicide’ would be scored as a 5 on the not cause for concern end of the scale 
thereby acting as a protective factor. This was agreed as a suitable scoring method based on the 
evidence that previous behaviour is the best predictor of future behaviour (Ajzen & Fishbein, 1980).  
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Figure 2.2 - The Flexible Item Rating Scale with Examples of High, Medium and 
Low Risk Scores 
 
 
 
 
 
 
 
 
 
 
5 4 3 2 1 0 1 2 3 4 5 
Cause for concern     Neutral     Not cause for concern 
 
Figure 2.2 outlining three examples of how patients appropriate for different points along the rating scale 
would be scored based on the Cause for Concern flexible item rating scale.  
 
 
2.7 Rating System 
The flexible scoring system adopted for this rating scale recognises that many mental health 
difficulties are changeable either over time or between situations. The difficulty with a single score is 
that it is not always possible to decide on one fixed score. It is not unusual for assessors to score either 
across multiple scores or between two categories on a scale even when this is not given as an option. 
Use of a flexible rating scale, whereby assessors are given the freedom to use a range, supports the 
assessor to capture this information. This fits more with the idea of using a continuous scale whereby 
an assessor can place an individual over a spectrum rather than onto fixed categories. For further 
explanation the hypothetical example of shyness is used (Figure 2.3 and 2.4).  If an assessor is to rate 
how shy an individual is, it may be shown that the individual is shy in all situations in which case 
their shyness is stable. In this situation it could be scored using one number, for example (score 
indicated with an X): 
 
The patient is at high risk of harm 
to self and others as indicated by a 
score of 5 on the cause for concern 
end of the scale. This patient would 
be of high concern to treat at home 
and this may be an indicator for 
possible admission 
The patient is presenting no 
risk to themselves or to others. 
They would be of no concern 
for treating at home and scored 
as 5 on the not concerned end 
of the scale. 
The patient is presenting with some 
risks. However, they have a 
number of protective factors such 
as a very supportive family. The 
risk and protective factors balance 
and would be scored as Neutral/ 0. 
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Figure 2.3- Single Point Rating 
5 4 X 2 1 0 1 2 3 4 5 
Cause for concern     Neutral     Not cause for concern 
 
Figure 2.3: item rating scale example of a single point rating for the hypothetical item of ‘shyness’. 
 
 
However, a person’s presentation may not always be stable and therefore their presentation 
may differ across situations. Using the example of shyness again, an individual may be confident and 
talkative when with close family but shy with others who are less familiar. Therefore this person’s 
cause for concern would differ across situations (figure 2.4). This would be scored in a manner to 
represent the range of behaviour from the ‘best case scenario’ (when shyness is least in the company 
of close family) to the ‘worst case scenario’ (when shyness is at its highest e.g. when with strangers): 
 
Figure 2.4 – Range Score Rating 
5 4  2 1 0 1 2 3  5 
Cause for concern     Neutral     Not cause for concern 
 
Figure 2.4: item rating scale example of a range score rating for the hypothetical item of ‘shyness’ 
 
 
 
2.8 Scoring the Flexible Rating Scale 
For the purposes of providing data for analysis and for providing scores for outcome 
interpretation the range score is summarised by a single score. This is done by using the mid-point of 
the range (Figure 2.5). Where the mid-point falls between two scores, the higher score (the one closest 
to the cause for concern end of the spectrum) is taken to ensure that the risk factors have been 
captured. 
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Figure 2.5- Scoring the Mid-Point.  
 
 
 
 
 
 
5 4 
 
2 1 0 1 2 3  5 
Cause for concern     Neutral     Not cause for concern 
 
Figure 2.5: item rating scale example of scoring the mid-point of a range rating on the flexible scoring 
scale. 
 
The scoring system used for the purposes of outcome interpretation and data analysis runs 
from 0 to 10 from the not cause for concern end of the rating-scale (point 5 = score of 0) to the cause 
for concern end of the rating scale (point 5 = score of 10) which makes this an 11 point scale. For 
example, a person receiving a rating of 0 at the midpoint of the rating scale would receive a score of 5 
for the purposes of outcome and data analysis. 
 
2.9 The Use of Not Applicable (N/A)  
It was decided that the use of a ‘Not Applicable’ (N/A) category was not helpful for this 
measure. The scale is trying to capture the elements of crisis and to identify how concerned the 
professional should be about the patient’s ability to cope safely at home. Where items may be viewed 
as not applicable often indicates a protective factor. For example, it may be thought appropriate to 
score the item ‘Regret of suicide attempt’ as N/A when that individual has not previously attempted 
suicide. However, the very fact that the individual has not previously attempted suicide in itself acts 
as a protective factor based on the evidence that suggests previous history is one of the strongest 
predictors of future behaviour (Ouellette & Wood, 1998; Trandis, 1977, 1979). Therefore, no previous 
history of suicide attempt presents as a significant protective factor and would reduce the overall 
cause for concern which would be rated as 5 for the not cause for concern end of the scale which 
indicates a score of 0 for that item. This would be more meaningful than indicating the item as ‘Not 
Midpoint falls between 2 scores. The higher score is 
taken toward the cause for concern end of the scale =  
0 
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Applicable’ which would not capture the true information provided by no previous history of suicide 
attempts. 
 
2.10 Timescale for Completion  
CRHT team members may complete up to 5 patient visits in one shift. As a consequence, it 
can be difficult to accurately recall information if too much time is left between the visit and 
completion of the paperwork. It was agreed with the CRHT teams that it would not be appropriate to 
complete the scale whilst with the patient as this would act as a barrier to the therapeutic relationship 
and may increase the patient’s anxiety levels or demand levels of concentration that a person in crisis 
is not able to provide. Therefore it was recommended that the scale was completed immediately 
following the visit for the pilot of the measure. In terms of practical implications and future 
measurement development, it may be useful to examine the potential for using portable electronic 
devices on which the measure could be scored whilst the mental health professional is out in the 
community. 
 
2.11 Crisis Measure Pilot 
2.11.1 Sample 
Nunnally (1978) recommended that ten datasets should be completed per variable. Kass and 
Tinsely (1979) recommended between 5 and 10 times the number of completed datasets as variables 
up to 300 where it is believed that findings become stable despite adding further datasets. This was 
confirmed more recently by Tabachnick and Fidell (2007). Categorising into poor, good and excellent 
categories, Comrey and Lee (1992) classed 100 as poor, 300 as good and 1000 as excellent. 
Therefore, for the purposes of this research a minimum of 300 completed scales was the minimum 
dataset to obtain for analysis. This was a realistic and achievable goal with access to two CRHT teams 
made up of an average of 40 staff members within each team and with an estimated average caseload 
of 30 patients at any one time.  
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Following the pilot of the crisis measure, 385 measures were completed by the CRHT staff 
and the data entered into SPSS (PASW statistics 18 software, 2007) and RUMM2030 (2010) software 
for analysis. 
2.11.2 Development of the Training Manual 
A training manual was developed to support the staff training and to provide a reference tool 
for staff following training. The manual developed outlined the basic principles of the crisis measure 
including a description of the rating approach for the single point and flexible rating, the cause for 
concern rating-scale and a definition list to describe the items. The definition list was developed to not 
only provide a definition of each item but to provide prompts for completing the scale. This was 
developed using definitions from The Oxford Dictionary of Psychology, the Diagnostic and Statistical 
Manual of Mental Disorders (IV), Psychiatry – An evidence based text (Puri & Treasden, 2010) and 
clinical experience from the CRHTs. The manual served as an operational tool for the pilot and was 
not changed throughout the duration. Following completion, the manual will be updated to include 
information regarding the outcomes of this research, in particular, information concerning the validity 
and reliability of the measure. 
 
2.11.3 Access to CRHT Teams and Support with the Implementation of the Crisis 
Measure 
In order for the pilot to be integrated into standard routine practice by the teams, it was crucial 
to obtain top level ‘buy in’ as this was a major change to staff practice. Liaison with CRHT 
management and clinical leads helped to obtain ground level support by encouraging and motivating 
team members to complete the measure as part of routine practice. Supervision structures held in the 
CRHTs offered forums for staff to seek support with scale completion and for supervisors to 
emphasise its integration into practice. Due to the nature of implementing change in the NHS it was 
helpful to have the researcher as a point of contact for the CRHT teams on a regular basis. Therefore 
it was part of the researcher’s role to support patient visits, assessments, interventions and regularly 
attended handovers.  
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2.11.4 Crisis Measure Training 
The first version of the crisis measure was piloted with the Bedford and Luton CRHT teams, 
implemented as part of standard practice. All CRHT staff were trained to complete the pilot crisis 
measure. The training programme approach evolved over the course of the research as a result of 
feedback received from the CRHT team members and difficulties the team shared regarding their 
understanding and ease of completion of the measure. There was feedback from the observations of 
clinical leads through the supervision structure and by the researcher when supporting team 
assessments. The first phase of training included a large group training session over approximately 2 
hours with no further follow up. Due to the complexity of the crisis presentation and the new flexible 
rating system utilised by the scale it was soon apparent that team members required further training 
and more practical support in terms of directly applying the scale with support in practice. The 
training programme was developed further to reduce the group training down to small groups of up to 
3 staff members with an initial 2 hour training session followed by a shadowing session. The 
shadowing session involved the researcher/trainer going out on visits with CRHT mental health staff 
to support with assessment and subsequent scale completion. Following this, supervision sessions 
were set up on a needs basis. The main area of difficulty was generally related to understanding the 
concept of the scale and the flexible scoring system. However, with adequate support and supervision 
this did not take more than one extra 20 minute session to clarify. It is recognised that inter-rater 
reliability depends on consistency of item rating between mental health professionals rating the same 
patient (Field, 2009). Therefore, difficulties relating to how the individual mental health professional 
understands and uses the rating system on the measure will be reflected in the outcomes of the inter-
rater reliability analysis. Due to the difficulties in measure comprehension at the beginning of the 
training programme, subsequent changes in the training approach, the length of the scale, complexity 
of crisis presentation and the implementation of the new flexible scoring system it was expected that 
these inconsistencies would be reflected in the outcomes of the inter-rater reliability analysis (Chapter 
8, section 8.3.3).   
Both teams work from a multidisciplinary model with support workers, nurses, psychiatrists, 
psychologists and social workers who recognise the experience of acute mental health crisis as 
affecting the individual as a whole person, their family and the systems around them. To ensure that 
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the scale data collected for the crisis measure represented a multidisciplinary perspective of crisis, all 
mental health professionals including non-qualified staff, i.e. support workers, were trained to 
complete the scale. However, in practice it is unlikely that non-qualified staff would hold the level of 
responsibility or mental health qualification/expertise to complete the measure independently but for 
the purposes of obtaining a comprehensive data set to describe the construct of crisis assessment it 
was important for the research to include the perspective of non-qualified staff who undoubtedly 
contribute to the CRHT team’s perspective and subsequent treatment of patients experiencing crisis.    
 
2.12 Data Collection and Storage 
Data was collected anonymously by returning completed scales to a research box kept in the 
CRHT team offices.  All participants were assigned reference numbers to allow comparison for inter-
rater reliability and similar analysis later in the research. The individual unique reference numbers for 
staff participants made it possible to identify 43 individuals contributing completed measures to the 
data set. It is important to acknowledge that the number of measures completed by each assessor 
varied with some completing just one and others making more substantial data contributions 
(Appendix 19). This is a limitation of real world research, whereby control over variables such as 
standardising the number of measures completed by participants is difficult without self-implementing 
a serious obstacle to data collection. Statistically, this may bias the findings of the study whereby 
some participant’s ‘opinions’ will have more weight than others simply as a result of the number of 
measures completed. It is therefore recommended that larger scale pilots are completed on the 
measure developed through this research to assess the representativeness of these findings. All 
patients were assigned a reference number to protect their identity. All data was entered into SPSS 
using the participant reference numbers only, saved to password protected South Essex Partnership 
NHS University Trust (SEPT) network. All documentation relating to the research was backed up on 
a password protected memory stick which was kept by the researcher. All completed scales were 
stored in a locked filing cabinet in the Department of Psychology on SEPT premises. All data was 
treated and stored in a manner to meet the criteria of the Data Protection Act (1998).  
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2.13 Summary and Conclusions 
These early stages of measurement development are crucial to validity and subsequently the 
reliability of the resulting measure. The items from the item pool represent only a sample of all the 
possible items contained within the item population and therefore it was an aim of this research to 
obtain a sample that could comprehensively represent the substance and continuum of the construct of 
crisis to ensure that there were no significant item omissions. At the same time as ensuring a 
comprehensive description of the crisis assessment construct, it was important to consider bias that 
could result from unnecessarily long or complex measures where fatigue, boredom and guessing may 
result in invalid and unreliable outcomes. The focus for the development of the item pool and rating 
scale for this measure was on ensuring comprehensive items of quality to represent the crisis 
construct. Subsequent analysis of data obtained for the item pool developed in this chapter may help 
to identify where gaps in the item pool lie but there are no statistical techniques available to identify 
what those gaps are. Therefore it was important at this stage to ensure that the potential infinite item 
population for the crisis assessment construct was sufficiently represented by the sample of items in 
the item pool obtained through this research. The steps taken to develop the item pool for this measure 
clearly demonstrate the comprehensive approach necessary to support the development of a 
representative item pool for the construct of focus and provide a leap forward in the understanding of 
the underlying construct of crisis assessment when compared to previous attempts to develop 
representative measures (Bengelsdorf et al, 1984; Bonynge & Thurber, 2008; Myer & Cote, 2006; 
Myer et al, 1992).  
Although the approach adopted here was comprehensive, it is also important to recognise the 
limitations of the sample used in this research. Firstly, there is response bias to consider in terms of 
the sample of the population who responded and volunteered to participate compared to those who 
declined the opportunity. It was acknowledged in section 2.4.1 that only a small percentage of patient 
participants responded to the invitation to participate in the research interviews. It was hypothesised 
that this may have been due in part to individual experiences of crisis and not wishing to revisit that 
experience for the purposes of research but without further investigation the reasons for this low 
response rate remain unknown.  However, this in itself would warrant investigation in its own right 
and therefore is simply suggested here as an area of focus for future research. This is a problem for all 
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qualitative and quantitative research and should be held in mind when thinking about the construct of 
crisis assessment identified here. Reassurance is taken from the fact that items/themes were identified 
that acted as linking threads through all of the interviews for both staff and patients which provides 
confidence that content saturation was achieved. In terms of research, lack of research buy in or 
engagement and drop-out rates are research projects within their own rights and therefore will not be 
addressed in this research but would be an interesting topic for future research studies. 
The case note audit comparing the current approach for documenting crisis assessment and 
the items identified as important to assessment by both CRHT staff and patients indicated that there is 
a significant gap between what is being documented in current practice and the ideal outlined in the 
interviews. In addition, there was inconsistency across different sets of assessment notes and therefore 
what may have been documented in one case file may not have been documented in another, which 
demonstrates a lack of consistency and standardisation in documenting assessments. Although the 
reasons for this gap were not directly investigated, the identification of 143 items for the initial item 
pool may indicate where some of the difficulties lie in terms of how realistic it is to expect CRHT 
staff, often visiting up to 5 patients a day out in the community, to write up and comment on 143 item 
areas of assessment. Development of an assessment measure may support more accurate and objective 
measurement as well as helping to streamline and standardise the assessment process. Although it 
would not be reasonable to expect crisis workers to document such comprehensive information 
considering the time restraints placed on the team, it should also be recognised that without 
comprehensive documentation risks increase. For example, if a change in the patient’s presentation 
occurs over the course of their treatment with the CRHT, it is unlikely to be identified if the previous 
presentation has not been documented. Accepting that it is unreasonable to expect assessors to 
document 143 items at each assessment, it is therefore inevitable that gaps in the documentation will 
occur and as a consequence risks will increase. The development of a standardised assessment 
measure is therefore a positive step forward in standardising the assessment approach and reducing 
risk. 
The rating scale developed in this research sets this crisis measure apart from not only 
previously developed crisis measures but all mental health psychometric measures in use today. The 
crisis measure’s rating scale is set apart for two reasons; 1) the rating scale is not measuring the 
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presence of the item but the level of concern the item presents for the patient and 2) the rating scale 
encapsulates both risk and protective factors within the same scale based on a conceptualisation of a 
seesaw/balance effect. 
As suggested in Chapter 1 (section 1.0.4.1), the concept of equilibrium (or homeostasis) is an 
important one for assessing crisis. Every individual has their own state of ‘normal’ within which they 
function. It is movement away from this balance or equilibrium that indicates change and possible 
crisis. The item rating scale needs to be able to capture this individualistic approach to assessing 
crisis, not simply documenting the presence of symptoms/items but assessing change on those items 
that may provide useful indicators of deterioration. Therefore, what may be ‘normal’ and ‘healthy’ for 
one person may be considered a crisis indicator for another.   
Mental health risk assessment should take into account both risk and protective factors to 
obtain an accurate representation of the patient as outlined in Hobb’ (1984) model (Chapter 1, section 
1.0.2.3).  To date the fusion of risk and protective factors for measuring crisis has not been achieved 
(Chapter 1, sec 1.0.9). The rating scale developed through this research offers a method for measuring 
risk and protective factors along the same continuum and encapsulates these considerations for every 
item. Clinically, this scale represents the decision considerations of mental health professionals, which 
provides this measure with clinical credibility. 
The training programme was developed over the course of the crisis measure’s 
implementation across the two CRHTs. Limitations to the training programme were identified and the 
training programme modified to accommodate this. These changes to the training programme 
supported better understanding of the items and supported completion of the rating scale. This may 
have impacted the inter-rater reliability data for the measure due to differences in scale completion 
between assessors trained at different points within the research (Chapter 8, section 8.3.3). However, 
the crisis measure’s manual remained the same throughout the pilot and each assessor retained their 
own copy to refer to as needed, which may have assisted consistency in rating approach despite the 
changes to the training programme. It should also be recognised that the flexible scoring system 
utilised in this measure is a relatively new approach to scoring items and therefore orientation and 
confidence with this may also have impacted the inter-rater reliability.   
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The pilot of the crisis measure resulted in 385 completed measures and therefore surpassed 
our target of 300 suggested according to the rationale of Tabachnick and Fidell (2007). The next step 
in developing the crisis measure was to use the data obtained to understand the underlying structure of 
the item pool.
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Chapter 3 
Identifying the Key Areas of Crisis Assessment 
3.1 Background 
The concept of crisis assessment was comprehensively assessed in Chapter 2. The items 
extracted from interviews and focus groups were assessed and reduced down by the working group 
and a clinically credible item rating-scale was developed through information obtained in the 
interviews and focus groups. This process resulted in a 143 item crisis measure that utilised an 11 
point cause for concern item rating-scale. A total of 385 crisis measures, completed by 43 members of 
the multidisciplinary CRHT teams were collected and the data entered into PASW/SPSS (PASW 
statistics 18 software, 2007 – previously SPSS) for further analysis.  
The next step for this research was to assess the substance of the crisis item pool in more 
detail to identify the underlying structure of the crisis measure through quantitative statistical analyses 
as outlined in the overview of the research plan (Figure 1.8). The aim here is to identify how the items 
relate and identify with each other in order to assess the components of the item pool that will make 
up the subscales of the crisis measure (as outlined in Chapter 1, section 1.2.2). The quality of the 
subscale items is assessed by analysing their fit to the Rasch model. The purity of the subscales is 
assessed to ensure that all of the items in each subscale are significant features of a common 
underlying construct (unidimensionality).  
  It is hypothesised that the crisis measure developed through this research may be underpinned 
by one of three structural models (Figure 3.0). The structural model provides a manner of 
understanding how the items interact and provide information. The first structural model suggested 
(Figure 3.0.1) has one core construct to which all the items contribute information (unidimensional 
model). This model would provide one total score to represent an individual’s level on the underlying 
construct. The second structural model (Figure 3.0.2) shows the items contributing information to a 
number of independent dimensions that would provide outcome scores for several constructs that are 
unrelated to each other (multidimensional model). The third model is described as a bi-factor model 
  
   
123 
Chapter 3: Identifying the key areas of crisis assessment 
where items provide information to a number of subscales as well as an underpinning core dimension 
(DeMars, 2006). This final model would therefore provide a number of subscale scores as well as an 
overarching single total score. 
 
Figure 3.0- Structural Models of Measurement 
 
3.0.1 Items load onto one dominant 
core construct (Unidimensional 
model) 
 
3.0.2 Items load onto a number of 
independent subscales 
(Multidimensional model) 
 
3.0.3 Bi-Factor model. Items load 
onto a number of subscales and a 
dominant underlying core construct. 
 
 
 
 
 
 
 
 
Key:   Item            Dimension              Core Construct 
 
 
Figure 3.0: Figures outlining three possible underpinning structural models for the structure of the crisis 
measure developed through this research.  
 
 
As previously described (Chapter 1, section 1.0.9 and Chapter 2, section 2.1) Bonynge & 
Thurber (2008) attempted to develop a clinical ratings scale for crisis assessment. The significant lack 
of construct validity outlined earlier in the methodology of this study suggests that the outcomes of 
their measure may not be reliable. However, their general approach of understanding the structure of 
the item pool using statistical analyses for identifying factors was a useful approach and provides a 
helpful template. Therefore, after identifying the item pool, the next step was to explore how the items 
relate to each other and the areas of interest they provide information for. PCA was applied to 
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understand the structure of the crisis measure’s item pool rather than Exploratory Factor Analysis as 
used by Bonynge & Thurber for the reasons described in Chapter 1 (1.2.2.1). 
3.2 Overview of the Subscale Analyses 
The aim of this section of the research was to identify the subscales of the item pool and to 
assess their quality. PCA is an item reduction approach that identifies the underlying 
component/dimension structure of an item pool. It was used in this research due to the large number 
of variables (items) and the belief that these variables may be reduced. The components identified 
from this analysis became the subscales for the final crisis measure.  The scree plot produced as part 
of the PCA analysis provided evidence for the underlying structural model of the item pool and will 
be described later in this research.  
Following the initial identification of the item pool subscales through PCA, goodness of fit 
measures used in Rasch analysis supported the choice of items and persons who demonstrated good fit 
to the Rasch model (as described in Chapter 1, section 1.2.1.1). Items that are shown to have good fit 
to the Rasch model are the items most representative within the underlying construct being measured 
by that group of items (Masters & Wright, 1984). Items and people shown to be problematic by how 
well they fit the Rasch model are treated as outliers and can be removed to reduce their influence on 
the outcomes of analysis, therefore enhancing the statistical qualities. This approach was used to 
further reduce the item pool following PCA analysis and to refine the subscales. 
Finally, the identified subscales were assessed for unidimensionality through Rasch analysis. 
Unidimensionality, as described in Chapter 1 (sec 1.2.1.7) is important for the validity of a measure 
with the outcomes contributing to the overall validity evidence of this measure (see Chapter 8). Where 
unidimensionality is shown, it can be inferred that the items of these subscales are tapping into the 
same underlying construct. Once the subscales had been identified and their unidimensionality 
confirmed, it was the task of the researcher to identify what constructs were represented by the 
subscales in order to provide appropriate descriptive subscale labels. A final PCA was conducted to 
indicate the overall variance explained by the items remaining in the final item pool for the crisis 
measure. To summarise, Figure 3.1 provides an overview of the analyses. 
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Figure 3.1 - Flowchart of the Initial Crisis Measure Item Pool Analyses 
 
 
 
Figure 3.1 outlining the steps taken to develop the item pool for the first pilot of the crisis measure 
developed through this research. Three main phases of item pool development are shown here.  
 
3.3 Data 
As described in in Chapter 2 (section 2.11.4), all staff members of the Bedford and Luton 
CRHTs in 2007/2008 were trained to rate the item list developed from the initial interviews using the 
flexible cause for concern rating-scale developed. A total of 385 crisis measures were completed by a 
sample of 43 mental health workers of different professional backgrounds from the CRHT teams for 
Bedford and Luton. Participants rated the measure anonymously and therefore no demographic 
information on the sample was collected. It was agreed with the CRHT teams that information on the 
assessors would not be collected due to concerns around unnecessary monitoring and the use of the 
crisis measures’ information for audit/service review when the measure was still in its pilot phase, 
therefore its validity and reliability were still unknown. Items were rated following initial assessment, 
assessment for treatment re-grading and for discharging patients. Item ratings were obtained for the 
full spectrum of potential crisis assessment outcomes ranging from no crisis presentation 
Initial Scale 
Pilot 
•143 items identified for the measure pilot 
•43 CRHT staff completed crisis measures. 
•385 crisis measures completed. 
•Data entered into SPSS and RUMM2030 
Identifying 
Components 
•Item reduction techniques 
•Principal Component Analysis (PCA) 
•Scree plot to identify structure model. 
•Rasch analysis for item and person fit statistics 
Analysis of 
Components 
•Confirmatory analysis 
•Rasch analysis for unidimensionality 
•PCA to indicate the final variance explained for the crisis measure. 
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(inappropriate referrals) through to severe crisis presentation appropriate for inpatient admission 
(Figure 3.2). The status of the CRHT crisis assessment outcome was indicated on the completed crisis 
measure so that this information could be used for the purposes of assessing criterion validity at a later 
phase in the research (Chapter 8).  
Figure 3.2 Histogram Showing the Frequency of Traffic Light Treatment 
Categories 
 
Frequencies: 
Red: 112  Amber: 89  Green: 28   Discharge: 38  No Crisis: 22  Inpatient Admission: 75  
Missing: 21 due to treatment status not being indicated on the completed measure. Total N: 364 
 
The number of individuals assessed as meeting the criteria for ‘Green’, ‘Discharge’ and ‘No 
Crisis’ treatment categories (individuals assessed as not meeting the criteria for crisis) were less than 
half the number assessed as meeting the criteria for Red and Amber treatment categories and therefore 
were not as well represented in the sample. The Green category is generally used by the CRHT teams 
to provide a period of monitoring to ensure that the individual is able to maintain the improvements 
they have shown over the course of their treatment. CRHTs do not take patients on who are assessed 
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as ‘Green’ as this is viewed as a recovery or monitoring status rather than a treatment status. 
Therefore the crisis level indicated in the Green status is similar to those ready for discharge from the 
service and those assessed as not presenting in line with an acute mental health crisis presentation that 
requires home treatment. Based on this understanding, the categories for Green, Discharge and No 
Crisis were combined to represent individuals who are either ready to be or are effectively already 
discharged from the CRHT (Figure 3.3). This supported a more even distribution of the data across 
the categories which is preferable for the purposes of statistical analyses.  
Figure 3.3 Histogram of the Traffic Light Treatment Categories with Collapsed 
Discharge Category 
 
Frequencies: 
Red: 112 Amber: 89 Discharge: 88 Inpatient-Admission: 75  
Missing: 21 due to treatment status not being indicated on the completed measure. Total N: 364 
 
3.4 Principal Component Analysis  
Principal Component Analysis (PCA) was the method chosen to identify the underlying 
structure of the item pool due to its item reduction qualities as described in Chapter 1 (section 
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1.2.2.1). Through identification of the item pool components, the key areas for crisis assessment were 
identified and used as the subscales for the final measure.   
3.4.1 Assumptions of Analysis 
 Data Distribution 
In order to complete PCA, variables need to be continuous and normally distributed (Hatcher 
& Stepanski, 1994). The scale meets the criteria for continuous data distribution, however from 
assessing the distribution of the data it appeared that the data was skewed toward the 0 point on the 
item rating scales. The Shapiro-Wilks test confirmed that the variables were statistically skewed 
(p>0.05), which may suggest that they are not appropriate for parametric analysis. A decision needed 
to be made as to whether the data should be pre-processed. The skew is toward the 0 point on the 
scale and therefore it is likely to reduce the inter-item correlations and as a consequence downwardly 
bias the loadings. As a result, any pre-processing of the data to make it normally distributed would 
only strengthen the outcomes of PCA carried out on the data as it stands in its raw form. Therefore, 
where an item is shown to load onto a component in its raw form it will show stronger loadings if the 
data were pre-processed. In addition, research has suggested that parametric statistical approaches are 
robust enough to support analysis of skewed data (Gangestad & Thornhill, 1998; Glass, Peckham, & 
Sanders, 1972).  
It was expected that the data would be skewed to the 0 point as it was unlikely that all items 
would be rated above 0 in the assessment of crisis patients due to the complexity and diversity of the 
crisis presentation. Based on this expectation, it was not surprising to find that the majority of scores 
from the data pool for items were on the 0 point with the remainder of the points on the scale scored 
approximating a normal distribution pattern. Rasch analysis does not require data to be normally 
distributed and therefore pre-processing was not necessary for this analysis (DeMars, 2010). 
 Based on the evidence regarding the strengths and robustness of parametric analysis and 
normally distributed data not being a requirement for Rasch analysis, it was decided to not pre-
process the data and to accept it in its raw form. 
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Validation of the Sample Size 
To complete a PCA it is suggested that a sample size of 300 is adequate (Stevens, 2002) and 
for Rasch analysis samples as small as 100 or 200 are often used (DeMars, 2010; Ware, Harris, 
Gandek, Rogers & Reese, 1997). It has been suggested that there should be at least 10 data sets per 
category on the item rating scale (Linacre, 2002). With an item rating scale of 11 categories this 
would require a minimum data set of 110 completed scales for this research. The sample collected for 
this analysis was 385 completed measures, which meets the assumptions for both approaches to 
analysis.  
Outliers 
PCA has been shown to be particularly sensitive to outliers (Stanimirova, Daszykowski & 
Walczak, 2006). Outliers are individuals who obtain a score that is very different from the majority of 
scores received from other individuals in the sample.  Therefore, before analyses were completed 
histograms for each of the variables were assessed for outliers. Outliers were indicated by scores that 
fell at least 3 standard deviations away from the mean for the purposes of this research. Where 
identified the PCA was completed with and without the identified outliers to examine the impact they 
had on the outcome of analysis (Altman, 1991). With a sample as large as 385 and the data skewed 
down toward the 0 point on the majority of items it is expected that where outliers fell toward the top 
of the scale these would simply support to balance out the skew of the data and not overly impact the 
outcome of the analysis. 
  Outliers are excluded for the purposes of analysis using the Rasch model. Outliers were 
automatically identified as ‘extreme’ scores and removed by RUMM2030 software. In addition, 
goodness of fit to the Rasch model was assessed to remove items and persons that are shown to 
‘misfit’ the Rasch model (section 3.5).  
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3.4.2 Initial PCA with Oblique Rotation and Item Correlation Scoping Exercise 
An initial exploratory PCA was completed with the full dataset using oblique rotation. This 
was completed to assess if the components identified showed any relationship to each other as 
demonstrated through the component correlation matrix (Appendix 5). If the outcomes of this analysis 
demonstrated that there were no correlations between the components this would suggest that the use 
of orthogonal rotation would be more appropriate for the PCA analyses for this research. The PCA 
analysis was completed with the 143 item pool and oblique rotation was used on all components that 
had eigenvalues greater than 1 as indicted by the Kaiser-Guttman rule. The Kaiser-Meyer-Olkin 
measure verified the sampling adequacy for the analysis, KMO = 0.933 and all KMO values for 
individual items were > 0.6 which is above the acceptable limit of 0.5 (Field, 2009). Bartlett’s test of 
sphericity χ² (10153) = 40627.037, p <0.0001, indicated that correlations between items were 
sufficiently large for PCA.  The component correlation matrix indicated that there were no significant 
correlations between the 22 components identified (r<0.5) therefore suggesting that orthogonal 
rotation is appropriate for further analyses.  
A data scoping exercise studied the inter-item correlation tables to identify highly correlating 
item pairs. Where items were shown to correlate indicates a relationship between these items. Where 
items correlate r > 0.3 this may indicate that items are repeating information already accounted for by 
another item, therefore potentially repeating information. This suggested that one of the items is 
essentially redundant (Field, 2009). Taking into account the length of the initial scale with 143 items 
and bearing in mind rater fatigue and bias, it was important that information was not repeated between 
items to ensure reliability. Where items were shown to correlate, logistic regression analysis was used 
to determine which item was most predictive of outcome (Field, 2009). This statistical indication of 
item redundancy was used in combination with information regarding the clinical credibility as well 
as utility and theoretical indications. This was discussed with the research team and the final decision 
regarding items extracted from the item pool was made on agreement. In total, 25 items were 
extracted as a result of this process and the remaining 118 were entered into a series of exploratory 
PCAs to identify the components of the item pool which make up the subscales of the crisis measure.  
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3.4.3 Principal Component Analysis 
Orthogonal rotation was used for the initial PCA analysis as it was indicated in the interview 
phase of this research that both CRHT mental health professionals and patients clustered items 
together into separate, independent groups such as ‘harm to self’ or ‘protective factors’ and the initial 
oblique rotation (section 3.4.2) indicated that the components were statistically not correlated 
(Appendix 5).  
The interview data suggested that there were unique groups of crisis indicators that could be 
experienced independently as well as contributing information to an overarching key variable. This 
suggested the presence of a bi-factor model as the underpinning structure to the item pool. Therefore 
the initial stage of PCA analysis was to identify these item clusters and reduce the item pool, 
extracting items that did not clearly load onto the components identified indicating that they were 
redundant from the item pool.  
PCA using orthogonal rotation (varimax rotation) was applied to the data and items extracted 
based on their factor loadings. In basic terms factor loadings are a gauge of item importance for that 
component (Field, 2009). The most usual application for retaining items in a component is a factor 
loading of >0.3. However, the significance of a factor loading is influenced by the sample size as 
outlined by Stevens (2002). Based on a sample size of 300 Stevens (2002) suggested that 
items/variables with factor loadings greater than 0.298 should be retained.  
3.4.4 Identifying the Principal Components – The Subscales. 
Following rotation, items that loaded onto the component by < .390 were extracted and those 
loading ≥.390 were retained. The cut-off point of ≤ .390 is higher than that suggested by Stevens 
(2002). However due to the number of items and the generally high loading of factors, it was decided 
to set the cut off at a higher level to allow better discrimination between components. This pattern for 
loading may relate to the bi-factor model. The indication here is that items generally load onto one 
component more than others but demonstrate a degree of relationship to each other which may 
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suggest that they also contribute information to an underlying core latent construct that is integral to 
the assessment of crisis. 
Following a series of initial PCA analyses using orthogonal rotation, the item pool was 
reduced down to 89 items. Items statistically indicated for extraction from the item pool were 
discussed with the research team to consider the clinical credibility and utility of the items in addition 
to evidence in the literature before the final decision to extract items was made.  
The PCA analysis was subsequently completed on the 89 item pool using the data sample. 
Following the initial PCA analysis a second analysis was conducted using varimax rotation (a method 
of orthogonal rotation) on all components that had eigenvalues greater than 1 as indicated by the 
Kaiser-Guttman rule. The Kaiser-Meyer-Olkin measure verified the sampling adequacy for the 
analysis, KMO = .950 and all KMO values for individual items were > 0.6 which is above the 
acceptable limit of 0.5 (Field, 2009). Bartlett’s test of sphericity χ² (3916) = 22525.483, p <0.0001, 
indicated that correlations between items were sufficiently large for PCA.  An initial analysis was run 
to obtain eigenvalues for each component in the data. 13 components had eigenvalues over Kaiser’s 
criterion of 1 and in combination explained 70.83% of the variance. 
There are a number of approaches to component retention (Bartlett, 1951; Cattell, 1966; Horn 
1965; Kaiser, 1960; Turner, 1998; Velicer,1976) as outlined in Chapter 1 (1.3.2.3). For the purposes 
of this research it was decided to use Parallel Analysis as this has been evidenced as the most accurate 
and therefore most representative of the underlying structure (Henson & Roberts, 2006;Horn, 1965; 
Turner, 1998). PCA identified a total of 13 components with eigenvalues greater than 1. The Monte-
Carlo parallel analysis (Watkins, 2008) based on 100 repetitions suggested that the first 8 components 
should be retained for further analysis. The first 7 components had eigenvalues that fell above the cut-
off for parallel analysis and therefore were automatically retained. The 8
th
 component had an 
eigenvalue that fell within the parameters of the parallel analysis standard deviation and on 
examination of the items within this component it was agreed by the research team in consultation 
with the CRHTs that the 8
th
 component should also be retained (Table 3.0). The 89 items obtained 
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from this analysis were carried forward to the next stage of analysis - Rasch analysis for goodness of 
fit and unidimensionality. 
Table 3.0- Outcomes for the 89 Item Principal Component Analysis 
Component PCA 
Eigenvalue 
Parallel  
Analysis 
Eigenvalue 
Parallel 
Analysis 
Std. dev 
% of 
variance 
Cumulative 
% 
Eigenvalue 
after rotation 
% Variance 
explained 
after 
rotation 
Cumulative 
% variance 
explained 
after 
rotation 
1 36.237 2.1371 0.492 40.715 40.715 10.766 12.097 12.097 
2 5.560 2.0508 0.389 6.248 46.963 10.705 12.028 24.125 
3 4.237 1.9946 0.366 4.760 51.723 8.857 9.951 34.076 
4 2.720 1.9426 0.267 3.056 54.779 5.650 6.348 40.425 
5 2.497 1.9000 0.260 2.805 57.584 5.128 5.762 46.187 
6 2.020 1.542 0.249 2.270 59.854 3.866 4.344 50.53 
7 1.959 1.8138 .0223 2.201 62.056 3.810 4.281 54.812 
8 1.693 1.7753 .0203 1.902 63.958 2.997 3.368 58.180 
9 1.365 1.7403 .0208 1.534 65.492 2.696 3.029 61.209 
Monte-Carlo calculations: Number of variables: 89,      Number of subjects:   N= 375,       Number of replications: 100 
 
Table 3.0: indicating the 8 components retained following parallel analysis of the Principal Component 
Analysis identified components. The 9
th
 component was shown to not meet the criteria for retention and 
was therefore dropped from the final item pool structure. The 8 components retained explained 58.2% of 
the variance after rotation. 
 
3.5 Initial Rasch Analysis of Item and Person Fit Residuals Analysis – Goodness of Fit 
Following the initial item reduction from the PCA analyses above (section 3.4) the research 
data was applied to the Rasch model using RUMM2030 (2010) software to identify any misfit 
between the Rasch model and the data through assessing the residual difference. The residual is the 
difference between the Rasch model expected item outcome and the actual item or person outcome 
obtained. This is explained in greater detail in Chapter 1 (section 1.2.1.1).  
Item Characteristic Curves (ICC) represent the Rasch model expectations against which 
actual item outcomes for groups of similarly estimated cause for concern individuals are plotted 
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(DeMars, 2010). The residual is the vertical distance between the observed proportion and the 
expected model proportion i.e. the vertical distance between the regression line/expected score and the 
observed score plot.  
Where the item fits the model the distance between the regression line and the observed score 
will be small and follow a similar curvature (Figure 3.4). Where there is greater misfit between the 
model and the observed score the distance between the regression line and the observed score will be 
greater and will follow a different curvature pattern (Figure 3.5).  
 
Figure 3.4 - Item Characteristic Curve - Example of Good Fit 
 
 
Figure 3.4 – Example of item data that fits the Rasch expected model well (regression line) as indicated by 
the closeness of the plots (groups) to the Rasch model s-shaped curve. 
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Figure 3.5 - Item Characteristic Curve - Example of Misfit 
 
 
Figure 3.5 - Example of item data that does not fit the Rasch expected model (regression line) as indicated 
lack of coherence between the plots and the rasch s-shaped curve. 
 
Alternatively, the individual category residual can be calculated separately (e.g. individual 
plots for each of the 11 categories). Although this provides much more detailed information, the graph 
would be complex and difficult to interpret especially for a large item measure. In addition, it has 
been suggested that such detailed assessment of individual categories is unnecessary as the impact on 
the overall component/scale would be minimal (DeMars, 2010). For this study, the residual was 
calculated for the predicted mean score (also called the item response function) and the observed 
mean score for each cause for concern average level group. Where particular misfit was observed, the 
individual category residuals were studied in more detail to look at where the particular areas of misfit 
lay.  
Fit indices were determined by calculating a residual for each individual – the difference 
between the actual observed score and the expected model score. The residual was then standardised 
by dividing it by the standard deviation. The standardised residuals were then averaged out over 
persons to give item fit and averaged out over items to give the person fit (Wright & Masters, 1982).  
  
   
136 
Chapter 3: Identifying the key areas of crisis assessment 
For each component, an initial Rasch analysis was run to identify persons who did not fit the 
Rasch model. As recommended by Tennant (1996) persons who do not fit the Rasch model were 
removed before the final analysis. A fit residual cut-off of +/-3.5 was used for this sample. This cut-
off is slightly larger than that normally used in analysis but is acceptable for a scale comprising of a 
large number of items and given that this research is at the very early stages and overly stringent 
criteria may result in the omission of important information from the measure. The justification 
provides evidence for the third reporting criterion outlined by Tennant & Conaghan (2007; Chapter 1, 
section 1.2.1.8) that asks for justification of the fit levels chosen for items and persons. An initial 
assessment of the person fit residuals was completed. The RUMM2030 software automatically 
removes individuals that are shown to have ‘extreme’ scores and then the researcher removed person 
data demonstrating fit residuals of +/-3.5. 
The fit residuals for the items were studied and items that did not fall within the +/-3.0 fit 
residual were removed. Items that fell just outside of the +/- 3.0 fit residual were studied and retained 
if deemed clinically relevant. The fit residual cut off for items is set slightly lower than the fit residual 
cut off for persons to ensure that the item set covers the person’s cause for concern spectrum. After 
removing misfitting items, a final total of 66 items were retained (Table 3.3).  
 
3.6 Rasch Analysis –Unidimensionality of the Identified Components 
Following the identification of the underlying component structure of the item pool and the 
removal of the misfitting persons and items as identified through Rasch analysis (section 3.5), the 
subscales were assessed for their unidimensionality (as described in Chapter 1, section 1.2.1.3), a 
fundamental requirement of construct validity (Fisher, 1992; Rasch, 1960; Tennant, McKenna & 
Hagell, 2004; Wright, 1999;). Unidimensionality indicates that the items in a subscale are measuring 
one dimension, relating to one construct (Hays et al, 2000). This is important based on the 
understanding that where items in a scale are meant to measure one construct e.g. depression, but 
relate to a number of constructs e.g. depression and anxiety, the outcome score will be a 
misrepresentation of the level of depression as it will be contaminated by the information relating to 
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anxiety. Therefore, unidimensionality is a fundamental pre-requisite of any psychometric tool 
development and pivotal to the judgement of already existing measures (Tennant et al, 2004).  
Rasch analysis is a confirmatory approach which has been utilised here to assess the 
unidimensionality of the components identified through PCA. Rasch models (Rasch, 1960) have been 
successfully applied to the development and validation of psychometric measures. The assessment of 
unidimensionality allows the researcher to add or remove items that do not fit the Rasch model to 
improve scale unidimensionality (Smith et al, 2006). The eight identified components/subscales were 
individually assessed using RUMM 2030 software (2010) for Rasch analysis for this purpose. 
The unidimensionality of the identified components was tested using the method described by 
Smith (2002). This is outlined in Chapter 1 (section 1.2.1.3). In summary, if the component is 
unidimensional, once the Rasch model has been accounted for, there should be no further item 
associations other than by chance. Item residuals should therefore produce similar estimates of the 
person’s cause for concern when compared using an independent t-test. If the t-test is significant this 
indicates that the items are producing different cause for concern estimates. However, it can still be 
expected that significant differences will be shown in the outcomes of the t-test ≤5% due to chance. 
Due to variation in the outcomes of these types of statistical analyses as a result of measurement error, 
sometimes significant tests will be produced for slightly more of the t-test outcomes than 5% but still 
indicate a unidimensional measure. When this occurs, the confidence intervals (CI) can be wrapped 
around the outcome using a binomial test to assess whether or not the t-test outcome falls within the 
parameters for the C.I. (Smith, 2002; Tennant & Conaghan, 2007; Tennant & Pallant, 2006)  
Smith’s (2002) approach to assessing unidimensionality was applied to the research data and 
where more than 5% of the t-test comparisons demonstrated significant outcomes, the binomial test 
was applied to take into account the confidence intervals. The outcomes demonstrate that all but one 
of the components indicated unidimensionality from the initial t-test analysis. Component 2 was 
shown to have significant t-test for >5% of the comparisons and as a consequence the binomial test 
was applied to the data. This showed that the t-test analysis fell within the confidence intervals for the 
component and therefore it was accepted as a unidimensional subscale (Table 3.1). 
  
   
138 
Chapter 3: Identifying the key areas of crisis assessment 
All of the subscales demonstrated unidimensionality, which indicates that the items contained 
within each of the subscales are aspects of key dimensions. The internal consistency of the subscales 
was assessed using Cronbach’s alpha, which also demonstrated strong outcomes with all of the 
subscales meeting the >0.7 criteria for good reliability. The Power of Analysis of Fit statistic was 
shown to be good to excellent for all but one of the subscales, which suggests that that the outcomes 
of these analyses are reliable. 
Table 3.1 – Component Unidimensionality and Reliability 
 
Table 3.1 indicating that each of the components meets the criteria for unidimensionality as indicated by 
the binomial. Reliability for internal stability with Cronbach’s alpha indicates that the reliability for this 
measure is good with and without outliers (extremes). 
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No. t-tests 
indicating 
significant 
differences 
(p<0.05) 
Percentage 
of 
significant 
t-tests  
Lower 95%  CI 
Proportion 
Binomial  
Distribution of 
averages 
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si
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n
al
it
y
 Y
/N
 Reliability 
Cronbach’s 
alpha 
Power of Analysis of Fit 
With 
extremes  
No 
extremes 
1 14 267 12 4.49%  Y 0.903 0.890 Excellent 
2 16 272 19 6.99% 0.026 Y 0.945 0.940 Excellent 
3 10 299 13 4.35%  Y 0.915 0.906 Excellent 
4 6 275 13 4.73%  Y 0.865 0.808 Good 
5 5 295 3 1.02%  Y 0.829 0.784 Good 
6 6 268 3 1.12%  Y 0.831 0.746 Good 
7 4 306 1 0.33%  Y 0.816 0.752 Good 
8 5 312 6 1.92%  Y 0.781 0.708 Reasonable 
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3.7 Principal Component Analysis - Variance Explained by the 66 Item Crisis Measure  
The final PCA was run using the 66 items retained for the crisis measure to obtain an 
indication of the variance explained for the final item pool. Following the initial PCA analysis a 
second analysis was conducted using varimax rotation on all components that had eigenvalues greater 
than 1 (according to the Kaiser-Guttman rule - Guttman, 1954; Kaiser, 1961). The Kaiser-Meyer-
Olkin measure verified the sampling adequacy for the analysis, KMO = .957 and all KMO values for 
individual items were > .6 which is above the acceptable limit of .5 (Field, 2009). Bartlett’s test of 
sphericity χ² (2145) = 17880.764, p <0.0001, indicated that correlations between items were 
sufficiently large for PCA.  An initial analysis was run to obtain eigenvalues for each component in 
the data. Focusing on the first 8 components as retained from the previous analyses, in combination 
these explained 67.559% of the variance (Table 3.2). This is a reassuring outcome when compared to 
well established mental health outcome measure such as the Hospital Anxiety and Depression Scale, 
which indicates 57% of variance explained (Mykletun, Stordal, & Dahl, 2001),and the General Health 
Questionnaire (GHQ) where the GHQ60 item scale has been shown to indicate 64% of variance 
explained (Goldberg & Hillier, 1979).  The item loadings did change in places, however the process 
of reassessing item loadings and re-running the PCA analysis could potentially result in a never 
ending cycle whereby the item pool is eventually reduced down further and further, subsequently 
limiting the richness of the information provided by the measure. Having previously removed 77 
items it was important to protect the information contained within the items of the scale at this point 
in measurement development. It was decided to cease further analyses for item reduction until further 
piloting of the scale had been carried out to obtain a larger sample on which to base the statistical 
analyses. This will be outside of the scope of this current research. In addition, the Rasch analysis for 
item and person fit and unidimensionality of the subscales had been completed by this point and 
therefore indicated that the components were functioning well in terms of their unidimensionality. 
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Table 3.2- Eigenvalues and Variance Explained for the 66 Item Crisis Measure. 
Component PCA 
Eigenvalue 
Eigenvalue 
after rotation 
% Variance explained 
after rotation 
Cumulative % variance 
explained after rotation 
1 28.334 10.606 16.069 16.069 
2 4.698 8.989 13.620 29.689 
3 3.275 7.094 10.748 40.438 
4 2.184 4.880 7.394 47.831 
5 2.088 3.889 5.893 53.724 
6 1.516 3.514 5.324 59.048 
7 1.342 2.983 4.520 63.568 
8 1.316 2.634 3.991 67.559 
Table 3.2 indicating that the variance explained after rotation accounts for 67.559% of the variance. 
 
 
 
3.8 Internal Consistency 
Reliability is the ‘ability of a measure to produce consistent results when the same 
entities/constructs are measured under different conditions.’ (Field, 2009). The method adopted here 
was split-half reliability using Cronbach’s alpha coefficient, applied to the individual unidimensional 
subscales as suggested by Cronbach (1951). All subscales met an acceptable level of reliability based 
on Kline’s (1999) and suggested cut-offs for Cronbach’s alpha (see Table 3.1). Reliability for the 
whole scale (66 items) was run using PASW (formally SPSS software). Reliability for the scale was 
shown to be good with a Cronbach’s alpha of 0.979 (N=310).  
 
3.9 Subscales - Titles and Composition 
The final substance and structure of the item pool has been identified. The 8 components 
identified through these analyses will be the subscales of the resulting crisis measure. The outcomes 
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of the PCA and Rasch analysis were discussed by the primary research team, consisting of both 
clinical and academic expertise, to decide on suitable subscale labels. Labels were attached to each 
subscale to summarise the information presented by the items (Table 3.3).  
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Table 3.3- Final Component Structure for the Crisis Measure 
 
Subscale 1 
Crisis Recovery 
Indicators 
 
Subscale 2 
Adaptive 
Decision Making 
 
Subscale 3 
Risk of Harm to 
Self 
 
Subscale 4 
Mediating 
Factors 
 
Subscale 5 
Daily Structure 
 
Subscale 6 
Risk of Harm to 
Others 
 
Subscale 7  
Feelings/Affect 
 
Subscale 8 
Basic Needs 
1 
Overall thought 
content and 
clarity 
17 Thought block  31 Impulsivity 41 
Social 
Circumstances 
47 Physical Exercise 52 Anger/agitation 58 Overall feelings 62 
Overall 
appearance 
2 Concentration 18 Stream of thought  32 
Regret of actions 
during crisis 
42 Protective factors 48 Isolation 53 
Violence/hostility 
/aggression 
59 Tearfulness 63 
General 
wellbeing 
3 
Feelings of 
ineffectuality 
19 Flight of ideas  33 Overall risk 43 Resourcefulness 49 Daily routine 54 
Risk of neglect of 
others 
60 Hopelessness 64 Sleep 
4 Level of need 20 
Poverty of 
thought  
34 
Access to lethal 
means 
44 
Daily contact 
with others 
50 Leisure Activities 55 
Family history of 
suicide 
61 
Low 
mood/depression 
65 Appetite 
5 
Ability to manage 
symptoms 
21 
Understanding of 
reality 
35 
Intent to commit 
suicide 
45 Relationships 51 
Interest/ 
Enthusiasm 
56 
Risk of harm to 
others 
  66 
Appropriateness 
of mood 
6 
Acceptance of 
difficulties 
22 
Capacity to 
consent  
36 
Regret of suicide 
attempt 
46 Support Networks   57 
Domestic 
violence 
    
7 Ability to relax 23 Judgement  37 
Previous attempts 
at suicide 
          
8 
Stability of 
presentation 
24 Confusion 38 Risk of suicide           
9 Staff Intuition 25 Insight 39 
Risk of harm to 
self 
          
10 
Level of 
functioning 
26 Irrational speech 40 Future plans           
11 
Energy/get up 
and go 
27 
Overall 
acceptance of 
support 
            
12 
Change from 
normal 
presentation 
28 
Ability to 
rationalise 
            
13 Predictability 29 Speech             
14 
Intensity of 
symptoms 
30 
Response to 
hallucinations/ 
Delusions 
            
15 
Responsibility for 
self 
              
16 
Ability to take 
control 
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3.10 The Subscales 
The subscales identified (Table 3.3) are described in more detail below, relating the item 
themes to theoretical underpinnings from the literature. 
3.10.1 Subscale 1 – Crisis Recovery Indicators 
Thought processing, ability to cope, empowerment and stability are the main features of the 
recovery indicators described in subscale 1 (Table 3.3).These characteristics of the first subscale relate 
well to the findings of the research carried out by Tobitt & Kamboj (2011, Chapter 1, section 1.0.2.4) 
that investigated CRHT mental health professional’s understanding of crisis. They identified the 
important role of functional disruption experienced by individuals in crisis in terms of the individual’s 
ability to cope. They described the features of functional disruption as a temporary loss of ability to 
function, to cope, to care for oneself and to have a sense of mental control. This reflects some of the 
key features of this first subscale believed to represent Crisis Recovery Indicators. For example, the 
items of thought processing, ability to cope and stability, particularly influence a person’s ability to 
function and to cope effectively and safely in the community setting. This directly links to the 
‘functional disruption’ findings of Tobitt & Kamboj’s study and therefore supports the validity of this 
study’s findings.  This subscale also relates well to ‘The Buffering Hypothesis’ (Johnson, Wood, 
Gooding, Taylor & Tarrier, 2011), which outlines a number of resilience factors to suicidality 
including attributional style, coping, problem solving, self-related beliefs and cognitive biases. This 
first subscale of Crisis Recovery Indicators appears to also be assessing these resilience factors or 
recovery indicators where coping, thought processing and empowerment appear to have a key role in 
determining an individual’s potential for recovery from crisis.  
Coping theory underpins crisis theory, describing crisis as developing from a significant break 
down in a person’s ability to cope (Roberts & Lewis, 2001).  Ability to cope was identified as a key 
crisis recovery indicator for mental health (Brimblecombe, 2008) and is described in subscale 1 by 
items that relate to the ability of a patient to manage, accept control and take responsibility for self 
and any difficulties they are experiencing which may help to determine how resilient a person is to 
crisis (items - 5,6,15,16). A person’s ability to cope and manage when facing adversity or obstacles to 
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life goals will determine how able they are to adapt and be flexible. These skills support the person to 
negotiate a new equilibrium as an attempt to establish a new healthy balance as outlined in the 
literature summarised in Chapter 1 (section 1.0.4.1). Less helpful coping strategies such as the use of 
disinhibitors have been shown to place individuals at heightened risk, especially in the short term 
(Fawcett et al, 1990) and would be represented on this measure as causing concern by the score given 
i.e. a score toward the cause for concern end of the flexible rating scale. Empowerment has been 
outlined as a key feature of recovery, described by Jacobson and Greenly (2001) as a method for 
correcting a lack of control, for moving away from a sense of helplessness and dependence towards a 
position of independence. Empowerment is captured in the first subscale, identifying the individual’s 
level of need, independence and feelings of ineffectuality (items 3,4,10,15,16). Items that have 
concepts relating to thought processing (items - 1,2,7) link in with Subscale 2- Adaptive Decision 
Making - acting as a recovery indicator in the first component. As recovery progresses, symptom 
intensity should reduce (item 14), the crisis should dissipate and stability improve (stability – items 8, 
12, 13). The score for staff intuition or ‘gut-instinct’ would consequently improve with improvements 
in the patient’s presentation and other crisis recovery indicators.  
3.10.2 Subscale 2 – Adaptive Decision Making 
The Adaptive Decision Making subscale (items 17-30) represents the person’s ability to make 
healthy decisions that are adaptive to functioning in the community setting. These items appear to 
represent three key areas: the patient’s capacity to effectively process thoughts (items 17,18,19,20); 
the impact of thought processing on interpretation and perception (items 21,23,24,25); and, how this 
may be translated in terms of maladaptive behaviours (items 22,26,27,28,29,30).   This links with the 
theme of sense of mental control outlined in the research of Tobitt & Kamboj (2011, Chapter 1, 
section 1.0.2.4). This theme has been expanded through this research and suggests that this area of 
assessment aims to understand a person’s ability to clearly and objectively appraise situations, as 
influenced by their perception and interpretation, in order to make adaptive healthy decisions 
appropriate to living and being treated in the community setting. This reflects theory on stress and 
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coping outlined in Chapter 1 (section 1.0.4.4) with problem solving deficits associated with 
exacerbating suicidal crises (Wenzel & Beck, 2008), trapping a person in a vicious cycle. 
It is helpful here to consider subscale 2 in relation to decision theory. Baron (2000) outlined 
the ‘search-inference’ framework whereby the individual searches for possibilities, evidence and 
goals to make inferences that result in decisions. The mediating factor is judgement, described by 
Baron as an evaluation of possibilities in terms of presented evidence or in relation to specific goals. 
Judgement is influenced by an individual’s ability to think rationally. Both judgement and a person’s 
ability to be rational have been shown through research to be affected by emotion (Janis & Mann, 
1977). Considering the search-inference framework in the context of crisis, it would be expected that 
the extreme levels of distress and emotion experienced in crisis will have a significant impact on the 
person’s ability to be rational, therefore their ability to make sound judgement on which to base 
decisions. Ability to cope, which forms part of the foundation of crisis theory, would in turn influence 
and be influenced by the levels of distress experienced in crisis due to the impact on cognitive 
appraisal, ability to be rational, judgement and therefore ability to make adaptive decisions. 
This subscale also relates to Freud’s (1923) theory that suggests individuals only have a 
limited amount of psychic energy (Chapter 1, section 1.0.4.5). It could be hypothesised that an 
individual experiencing crisis has extremely limited levels of psychic energy which would impede 
their ability to understand the world in a realistic way in order to make helpful decisions and respond 
appropriately to situations. 
3.10.3 Subscales 3 and 6 – Risk of Harm to Self and to Others 
Subscale 3 (items 31-40) and subscale 6 (52-57) relate directly to the safety of the patient in 
terms of risk of harm to themselves and risk of harm to others which reflect the themes identified by 
Tobitt & Kamboj (2011, Chapter 1, section 1.0.2.4). They described an overall theme of risk of harm 
with a primary focus on risk of harm to self and others but with an additional interest in risk of harm 
from others which was highlighted from their participant interviews. The movement to home 
treatment as an alternative to inpatient admission for the treatment of crisis has demanded that 
assessment of risk is at the forefront of crisis assessment (Brimblecombe, 2008). Although positive 
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risk may, at times, support the recovery of a patient it is also necessary to be aware of detrimental 
risks that may put the patient or others in the way of harm. The 2007 Mental Health Act states that 
compulsory admission may be sought where an individual is at risk of harm to self or others and so it 
is not surprising that a thorough risk assessment will form a fundamental dimension of crisis 
assessment for crisis teams who have the gatekeeper role for inpatient admissions. There are measures 
available to assess risk of suicide, for example: ‘The scale of suicide ideation’ (Beck, 1979) but these 
have not been brought together or tailored for the purposes of obtaining an overall crisis picture. This 
has resulted in an inconsistent approach to crisis assessment with different measures (if any measure 
at all) being completed for different individuals.  
It was surprising to see the item ‘Family History of Suicide’ fall on the ‘Risk of Harm to 
Others’ subscale. However, on contemplation of the literature it was shown that risk of harm to others 
and risk of harm to self are often closely related and co-associated (e.g. Hillbrand, 2001) and it may 
be a future consideration of research with this measure to combine these subscales.  This finding may 
link in with genetic research that has suggested individuals from families with a history of suicide 
may show more impulsive and aggressive behaviour linked to a genetic marker. This may 
consequently make them more likely to carry out self-harming behaviours (including suicide) or 
behaviours causing harm to others (e.g. Lopez et al, 2006).  
3.10.4 Subscale 4 – Mediating Factors 
Subscale 4 (41-46) describes the mediating factors that support an individual to remain at 
home whilst in crisis. The recovery model emphasises that considerable responsibility for recovery 
should be given to the individual and therefore the locus of control should be centred within the 
patient themselves.  However, responsibility needs to be moderated in the acute phases of mental 
illness, where the impact of significant mental illness on thinking processes is such that the patient 
risks being overwhelmed by the crisis. Is it possible at this phase of illness to look toward 
empowerment centred in the individual or is the focus on others to support and cope for the individual 
as an interim measure? The acute phases of crisis may demand an initial reliance on others to cope for 
the patient and therefore the protective factors will significantly influence or mediate the ability for 
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the CRHT to treat the patient at home. As the patient moves toward recovery, a shift toward the 
recovery model is made which empowers the patient to cope, take responsibility for managing their 
wellness and to function independently, reducing the emphasis on external support systems.  
This links in with crisis theory and more recent research that suggests that the role of social 
networks and the wider community is essential for the successful resolution of crisis (e.g. Hobbs, 
1984; Lindemann, 1944; Repper & Perkins, 2006; Chapter 1, section 1.0.2.2 and 1.0.2.3). The 
buffering hypothesis (Johnson, Wood, Gooding, Taylor & Tarrier, 2011) suggests that moderating or 
mediating factors should be assessed within their own right and not simply assumed by the absence of 
risk factors. This hypothesis concludes that the assessment and identification of moderators may help 
to predict suicide and therefore interventions focused on mobilising buffering factors, where these are 
weak, may be a powerful clinical tool. It may be that where an individual lacks the types of social 
supports crucial to support their recovery, the CRHT team adopt this role or act to mobilise these 
necessary structures for them. Where appropriate levels of community support are unavailable, 
inpatient admission may be the only solution. This theme was also identified by the work of Tobitt & 
Kamboj (2011, Chapter 1, section 1.0.2.4), who identified the theme of ‘additional support needed’ 
for the assessment of crisis. The theme of ‘additional support needed’ was characterised by a failure 
of previous support which would, as a consequence, require further support to be introduced into the 
individual’s system to support adaptive functioning in the community setting. The Sainsbury Centre 
for Mental Health clearly outlines the planning and development of crisis strategies in the community 
setting, accessing that person’s support networks to guide them towards a positive crisis resolution 
(Chapter 1, section 1.0.6), as the preferable approach to crisis intervention. What is clear from the 
outcomes of the analyses of this research in combination with previous understanding from the 
literature is that mediating factors such as support networks and daily contact with others are an 
important area for assessment that may determine the difference between an inpatient admission and 
home treatment. 
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3.10.5 Subscales 5 & 8 – Daily Structure and Basic Needs 
Subscales 5 (items 47-51) and 8 (items 62-66) focus on basic levels of daily functioning. 
These subscales fit in with Robert’s (2005) crisis definition which states that crisis results in 
functional impairment which acts as a significant crisis indicator. Relating this to Maslow’s (1943) 
hierarchy of needs it would be expected that where basic needs are not satisfied, higher level needs 
cannot be met (Chapter 1, section 1.0.4.2). Where coping has broken down to the extent experienced 
by someone in acute crisis, there may be evidence of basic needs not being met and therefore 
therapeutic interventions are hindered until this is resolved. Again, this theme was identified in the 
research of Tobitt & Kamboj (2011, Chapter 1, section 1.0.2.4), who found the theme of functional 
disruption to be represented in part by an ability to care for self. Assessment of basic need and daily 
structure will be necessary for the development of a successful treatment intervention. This suggests 
that for successful crisis recovery an individual may have to be directly supported to achieve basic 
needs such as providing support to attend to personal hygiene and to eat a healthy balanced diet. 
Without these crucial building blocks, successful treatment cannot be built.  
3.10.6 Subscale 7 – Feelings and Affect 
Crisis theory suggests that significant threat to wellbeing and a break down in the individual’s 
ability to cope causes feelings of significant distress (Roberts, 2005). Subscale 7 (items 58-61) looks 
at the feelings and affect dimension of crisis. Feelings of ineffectuality may link directly to coping 
theory, whereby the breakdown in the person’s ability to cope results in the sense of being unable to 
effectively take control or problem solve. Hope is indicated as a significant feature in the recovery 
model (Jacobson & Greenly, 2001) and the experience of hopelessness has been indicated as a 
significant indicator of intent to commit suicide (Durkheim, 1952, Beck 1986) providing a powerful 
crisis indicator and a tool for mental health practitioners assessing crisis. 
3.11 Summary and Conclusions 
This research identified 8 components of crisis assessment, comprising of 66 items which 
accounted for 67.6% of the variance. This is statistically sound and compares favourably with 
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symptom rating scales such as the HADS (57% of variance explained; Mykletun, Stordal, & Dahl, 
2001) and the GHQ (64% of variance explained; Goldberg & Hillier, 1979) and particularly 
promising when compared against the previous crisis scale development project by Bonynge and 
Thurber (2008) that explained 43.1% of the total variance.  
One of the main aims of this section in the research was to identify the underlying structure of 
the item pool developed in Chapter 2. Identification of the measure’s structure has supported the 
development of subscales and indicates that the totalled subscale scores will provide a meaningful 
indication of the level to which a patient relates to the constructs they represent.  
Reise, Morizot & Hays (2007) suggested that one of the main differences between measures 
was in their conceptual breadth. The conceptual breadth of a measure can be broad or narrow. For 
example, the measurement of depression is considered broad due to the measurement of a number of 
dimensions such as mood, cognitions and behaviour which are made up of a number of individual 
indicators. A narrower measure is one that taps into one dimension, for example a measure tapping 
into the construct of suicidal intent. This research illustrates that the assessment of crisis requires a 
broad conceptual base due to the number of subscales that were identified. This conceptual breadth 
will have implications for the development of a measurement tool in terms of whether Item Response 
Theory (IRT) or multidimensional IRT models are applied for this purpose (Reise & Waller, 2009).  
Given that the conceptual breadth of crisis assessment is so broad, this shows that crisis is not 
a single or unidimensional construct but is comprised of a number of separate individual subscales. 
However, there may be a core underpinning concept or construct that is represented by these 
subscales when they are assessed as  whole. This would be represented by a bi-factor model whereby 
the items in the measure provide information to a number of subscales as well as to one overarching 
theme. This will be explored further within the scope of this research.   
The substance (items) and structure (subscales) of crisis assessment have now been identified. 
The next step is to refine the item-rating scales used to rate individual items to ensure that the 
principles of fundamental measurement are being met. In basic terms, the next step is to develop the 
individual item rating scales to represent true, interval level scales, with clear independent thresholds. 
  
   
150 
Chapter 3: Identifying the key areas of crisis assessment 
Following this, component cut-offs or confidence intervals can be investigated and established to 
complete the first steps in measurement development for a comprehensive measurement tool 
supporting crisis assessment.  
It is important to hold in mind that this research forms the preliminary steps toward the design 
of a measure to encapsulate and represent the complex construct of crisis assessment. These steps are 
important and significant as they lay down crucial foundations upon which others may tread in 
making this measure more sophisticated or simpler to use. However, it is important to acknowledge 
the limitations of a preliminary dataset that has been based on information gathered from a small 
sample, collected at the very formative stages of the measure using an innovative flexible scoring 
approach. Implementing a measure that is in the first stages of development, using a relatively 
innovative approach to item rating, will not only be a challenge for the participants who are learning 
to implement change with a new measure, utilising a new rating method, but also the research team 
themselves who are developing their own understanding of the measure as it evolves from the pilot 
out of the initial item pool. With this in mind, however, it is encouraging that the unidimensionality of 
the sub-scales, the variance explained by these subscales and the reliability of this early prototype 
appear to indicate the valid and reliable beginnings of a very promising assessment tool for acute 
mental health crisis assessment.
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Chapter 4 
Item Refinement 
Optimising the Item Rating Scales  
4.1 Background 
Principal Component Analysis supported a structural understanding of the item pool 
developed (Chapter 2) outlining 8 subscales made up of 66 items (Chapter 3). It has been helpful to 
assess how the items function as a whole to provide an overview of the item pool structure but it is 
important to assess the quality of the items at the individual level to ensure that they are providing 
helpful and accurate information. The aim of this chapter is to bring the focus of the research onto the 
individual items and their individual rating scales (level of measurement indicated in Chapter 1, 
Figure 1.5) in order to assess how they are functioning.  
At this stage in the measurement development journey, some of the most popular measures in 
mental health today would have been assessed for reliability using methods embedded in CTT (Beck, 
Steer & Brown, 1996; Zigmond & Snaith, 1983). However, there is a fundamental difficulty in 
applying this traditional approach to the development of the crisis tool. This relates to a common 
violation of a core assumption underpinning validity and reliability. This is the violation of the 
assumption of interval level scaling for parametric analysis. As discussed in Chapter 1 (section 
1.2.1.2) it is likely that rating scale measures developed using traditional CTT approaches will be 
ordinal level measures where categories on a ‘scale’ are ranked in order for example from low to high. 
It is vital that a measure developed to determine a person’s level of cause for concern based on risk 
and protective factors should represent interval level scaling to ensure that validity and reliability 
outcomes are meaningful i.e. it measures crisis, providing an accurate picture of the crisis level and 
represents how the patient is coping. 
To achieve interval level scaling of the global overall measure, the individual items must be 
functioning in a healthy manner. A healthy item scale is one that contains clear distinguishable 
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categories (Bond & Fox, 2007; Linacre, 2006) and can provide a true representation of the item level.  
Therefore, to start on the path toward interval scaling, the focus at this point narrows down past the 
global overall measure and subscale levels to put the spotlight on the individual items and their rating 
scales (level of measurement as indicated in Chapter 1, Figure 1.5).  
As outlined in Chapter 2 (section 2.6) the rating scale developed is one that aims to support 
the assessment of both risk and protective factors within the same metric. This has not been done 
before. Polytomous rating scales (scales with 3 or more categories) are utilised to provide richer 
information from items than that acquired from dichotomous response sets (Linacre, 2002) and are 
therefore the scale of choice for this measure. Generally the goal of implementing a rating scale is to 
try and capture the level or degree of an attribute and in this case the attribute is the level of cause for 
concern.  
Although clinical utility is important, the item rating scale should demonstrate sound 
statistical qualities in terms of having clearly defined categories. The categories on the item rating 
scale are the units of measurement, in this case ranging from +5 to – 5. The categories on the rating 
scale should not overlap and should be able to provide clear and accurate representations of the 
person’s presentation on that item (Horn, 1965). In general, reliability is shown to improve when 
categories are collapsed down (Stone & Wright, 1994; Zhu et al, 1997). However, this reduces the 
richness and depth of information provided and the scale starts to recede back to a dichotomy. The 
main challenge for this research is to develop a scale that is able to provide rich data in order to 
describe the construct in as much depth as possible whilst retaining statistical integrity. However, the 
statistical reality is that longer item rating scales (longer than 5 categories) result in reduced 
reliability. Consequently, the aim of refining the item rating scales for this measure would be to find a 
balance between their theoretical, clinical and statistical strengths. 
As suggested in Chapter 1 (section 1.2.1.2), the equidistant steps widely used to represent 
rating scales do not represent the real world conceptualisation of the scale. One of the issues of 
contention is that the intention of measurement design may not be reflected in the reality of practice. 
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The intention to produce a clear unambiguous indicator of the underlying level of the construct may 
not necessarily be reflected in the assessors’ actual conceptualisation of the scale, and more 
importantly the manner in which it is used, by those who utilise it. A category on a rating scale simply 
describes one of the steps along the scale for example ‘agree’ and ‘disagree’, and on this measure 
represents the levels of cause for concern ranging from +5 to -5. One category on the rating scale may 
represent more of the underlying construct than another category, for example the psychological leap 
from ‘disagree’ to ‘agree’ may be much larger than the step from ‘disagree’ to ‘strongly disagree’. 
This may also occur for the crisis measure’s item rating scales. Therefore the aim of this chapter is to 
identify how the individual item rating scales are functioning, refining item scales that are not 
functioning well to develop a full set of healthy, functioning and organised item rating scales which 
will improve the validity of the overall scale (Linacre, 2002, Wright & Masters, 1982). 
Another problem that can occur is when a category is shown never to be the most probable 
choice along the scale continuum. This means that the category is not providing a distinct step along 
the continuum and therefore does not provide any further information than that provided by the other 
categories on the scale. When this happens, the category is said to be redundant and will be labelled as 
a disorganised category. In practice, identification of difficulties within the rating scale supports the 
identification of dysfunctional categories that can then be collapsed into ‘healthier’ functioning 
categories.  
The importance of an accurate and representative rating scale cannot be overstated. As 
applied to measurement development and psychometric methods, the aim is to understand how 
legitimate it is to total scores provided by the rating scales to give an overall ‘impression’ of the 
construct being measured, to optimise the categories in order to reduce random error and therefore 
improve validity and reliability of the measure (e.g. Cano, Barrett, Zajicek and Hobart, 2011). As 
outlined in Chapter 1 (section 1.2.1), Rasch analysis (Rasch, 1960) provides a framework for 
assessing rating scales. Rasch analysis examines the extent to which the observed data fits with the 
expected data as predicted by the Rasch model. The Rasch model defines how a set of items should 
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function if the outcomes are to be reliable and valid. Therefore, the differences indicated between the 
observed and Rasch expected outcomes are indicators of how rigorous the measure is. 
In this section the data collected from the crisis measure pilot (Chapter 2, section 2.12) was 
compared to the Rasch model using a statistical programme called RUMM2030 (2010). This 
supported the assessment of the individual items and their rating scales. Applying the crisis measure’s 
research data to the Rasch model will help to confirm healthy functioning item rating scales or 
indicate areas for improvement where scale categories are disorganised or redundant. This step is 
essential when developing an interval level measure.  
 
4.2 The Choice of Rasch Model for Analysis - The Rating Scale Model Compared to the Partial 
Credit Model 
As described in Chapter 1 (section 1.2), there are two types of polytomous model in Rasch – 
the rating scale model (Andrich, 1978) and the Partial Credit Model (Masters, 1989). The rating scale 
model uses categories/thresholds that are constant across all items and the partial credit model (PCM) 
assumes the categories/thresholds on individual items will differ. It was decided to apply the PCM 
model to the research data based on the clinical conceptualisation of individual item weightings. It is 
generally accepted in clinical practice that certain presenting factors/items carry more weight than 
others i.e. that the same score on two different items may not necessarily indicate equal levels of 
cause for concern. This concept was also indicated from the information obtained at the interview 
phase of this research. For example, the item ‘hopelessness’ was considered by clinicians to have 
more weight than ‘low mood’ based on research evidencing that ‘hopelessness’ is a particularly strong 
predictor of suicide (Beck, 1986). Due to the complexity and breadth of crisis and therefore crisis 
assessment it was not expected that all of the 66 items would have exactly the same 11 point scale 
categories. Based on the above expectations, the PCM model was adopted for analysis of the crisis 
measure’s item data. This answers the first reporting criterion outlined by Tennant & Conaghan 
(2007, Chapter 1, section 1.2.1.8) that asks for justification of the Rasch model chosen for analysis. 
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4.3 Data  
The pilot collected 385 data sets (Chapter 2) that were first entered into PASW (SPSS) and 
then transformed into data appropriate for RUMM2030 (2010) software. The original rating scale 
used had 11 categories as agreed with the staff and patient focus groups (see Chapter 2, section 2.6). 
For the purposes of scoring, the item rating-scale was scored 0 to 10 points with a 5 on the ‘Cause for 
Concern’ end of the scale scored as a 10 and a 5 on the ‘Not cause for concern’ end of the scale 
scored as 0. The scale uses a flexible rating system whereby the assessor can use a single score or a 
range covering a number of categories as outlined in Chapter 2 (2.7). When the latter approach is used 
(range score), the median score is taken. This could result in scores that fell between categories e.g. 
4.5, 3.5 etc. RUMM2030 does not accept .5 numbers and therefore all the scores were doubled to 
create a 0-21 category scale in the RUMM2030 database. Following the initial rescoring and first 
analysis process through the RUMM2030 software, a second rescore was completed to collapse the 
rating scale categories back down to an 11 point scale (0-10 scale) similar to the first 11 category 
scoring scale. A 22 category scale (0-21) would simply be too long for use by clinicians and therefore 
it would not be helpful to assess the outcomes of analysis based on this presentation of the scale. 
Therefore, the rating scale was reduced back down to the 11 category scale following the first analysis 
before the results were interpreted. 
 
4.4 Improving Item Rating Scale Categories – Category Probability Curves and Collapsing 
Categories 
To understand how the categories for the individual item rating-scales were functioning, 
RUMM2030 was used to produce Category Probability Curves (CPC, Figure 4) based on the PCM 
model. CPCs are a plot showing the probability of each category on the item rating-scale being chosen 
at each step along the item’s scale metric or across the variable. The metric is an interval level scale 
called a logit scale. As described in more detail in Chapter 1 (section 1.2.1.1), a logit scale is one 
where the data has been subjected to a log transformation resulting in an interval scale in which the 
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unit intervals between points on the scale are equal (Bond & Fox, 2007).  The item parameters are the 
positions along the measurement variable where the probability of scoring on one category is equal to 
the probability of scoring on the adjacent categories (Masters and Wright, 1997). This is depicted on 
CPCs as the intersections between the curves. In the partial credit model, the item parameters are 
developed by taking into account the two adjacent categories. 
The category probability curves were assessed to appraise how the item rating scale 
categories were functioning (see Figure 4.0, for examples). Each category has its own curve on the 
chart representing the probability of its observation at different points along the variable. Where the 
curve peaks above the other category curves, this indicates that there is a greater probability of this 
category being observed compared to any of the other categories for that point on the variable. For a 
category to be considered healthy, it should be most probable at one point along the variable (Linacre, 
2006; DeMars, 2010). If it is unable to achieve this, then it is not representing a separate step along 
the variable and does not offer any further information than that already provided in the other 
categories.  
Guidelines suggest that there should be at least 10 observations per category, that categories 
should be at least 1.4 logits wide (logit as defined in Chapter 1, section 1.2.1.1) but not more than 5 
logits (Linacre, 2002). However, at this very early stage of scale development, stringent application of 
these guidelines may result in unnecessary stripping of the crisis measure’s scale, potentially losing 
the richness and depth of information which the scale was developed to provide in the first place. It is 
also important to recognise that the analysis to this point had already removed 77 items from the item 
pool through a number of Principal Component Analyses as well as analyses using the Rasch model. 
Therefore, until the 66 item crisis measure has been piloted to collect new data based on this new 
structure, it is safer to act on the side of caution before making any further changes to the structure or 
the items of the measure. In terms of construct validity, the rating scale is expected to 
comprehensively represent the construct of interest. The concern here is that significantly reducing the 
scale down at this stage without further piloting and data collection may unnecessarily reduce the 
scale and therefore the information it provides. At this stage of scale development, the most important 
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criterion for each category is that it indicates a step on the variable. For a scale as complex as the 
cause for concern rating scale developed for the crisis measure (Chapter 2), this seems a reasonable 
cut off at this point in the measure development process.  
Therefore, it was decided to implement a more basic level cut off for retaining or collapsing 
categories and to only ensure that the CPC for each category peaked at one point along the item rating 
scale continuum.  
4.4.1 Item Category Analysis and Refinement 
Where categories were shown to be most probable on at least one point on the variable, the 
category was retained. Where categories were shown to never be more probable than other categories, 
the category was collapsed into the adjacent category. Categories were either collapsed to support 
adjacent categories or where adjacent categories were shown to be strong, collapsed into the 
nearest/most overlapping category. For example, in Figure 4.0.1 category 5 is shown to be redundant 
as it does not peak above the other categories. Therefore, category 5 is collapsed down into either 
category 4 or 6. Category 5 was collapsed into category 4 to help enhance the 4
th
 category on the scale 
resulting in the Category Probability Curves shown in 4.0.2. 
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Figure 4.0 - Category Probability Curves  
  
        Figure 4.0.1- Example of disordered categories                   Figure 4.0.2 – Example of ordered categories 
 
Figure 4.0: Examples of category probability curves for disordered and ordered categories. The first 
example (4.0.1) shows a disordered category (number 5). To correct this, the 5
th
 category is collapsed 
down into the 4
th
 category to produce the second example of category probability curves (4.0.2) which 
demonstrates a full set of ordered healthy functioning categories. 
 
This process was completed with each individual item until all item categories showed at least 
one point of being the most probable option along the variable represented by the item.  
These are summarised using threshold maps produced using RUMM2030. The threshold map 
outlines the threshold points between scores on the scale (see Figure 4.2 for example threshold map) 
The threshold is the point at which the probability of scoring a 1 for example on the scale or the next 
point up of a 2 becomes a ratio of 50:50. This is similar to the category probability curves but due to 
the mapping of all items into the same table, an overview of the transformed item scales along a single 
metric is captured.  
The item thresholds were disordered for all items as indicated by the item threshold maps. 
Category Probability Curves were used to identify which categories were problematic and where to 
collapse unhealthy categories. Categories were collapsed by rescoring the categories in the database. 
An example of rescoring is shown in Figure 4.1 where category 3 was shown to be redundant and 
collapsed down into the second category. 
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Figure 4.1 – Category Rescoring 
Original 0 1 2 3 4 5 6 
Rescore 0 1 2 2 3 4 5 
        
Figure 4.1. showing a typical rescore in RUMM2030 software. Here the third category is collapsed down 
into the second category resulting in five categories on the rating final item rating scale. 
   
Once the rescoring had been completed, the Category Probability Curves (CPC) were re-
evaluated. Where further category collapsing was required, rescoring was repeated as guided from the 
pattern of the CPCs. The final scoring structure for all items is shown on the item threshold maps in 
Appendix 6. 
Following analysis and transformation of categories, all item categories were shown to be the 
most probable option at one point along the variable continuum as outlined in the subscale threshold 
maps in Appendix 6. 
Figure 4.2 - Threshold Maps 
 
Figure 4.2.1 Example of a subscale item threshold map with disordered item rating thresholds. Two items 
indicate disordered thresholds as indicated by the blank line represented and two stars (**). 
 
        
Figure 4.2.2 Example of a subscale item threshold map following the collapsing down of 
dysfunctional/redundant categories to produce ordered thresholds 
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The outcome of this analysis indicates that the 11 point cause for concern rating scale 
developed in Chapter 2 with the staff and service patient focus groups did not function in a healthy 
way. What this shows is that the way in which assessors perceived the scale is different to how it is 
depicted in the crisis measure. Therefore there is good justification for replacing the standardised item 
scale with individual item scales that have been tailored to each item. However, with each item having 
its own unique rating scale, assessors would need to continuously shift their attention between scales 
throughout the entirety of completing this measure. Although this may be a statistically valid 
approach to the problem of dysfunctional item scales, the clinical and practical validity of 
implementing individual item scales would suggest retaining a standardised scale across all items as it 
would be conceptually challenging to orientate to a different rating scale on each individual item. 
Therefore, it was decided to retain the original scale but to adopt a scoring system using scoring 
template overlays outlining the individual item scale from which staff would score the items. It would 
be very useful if computer software was to be developed in the future to support the scoring process. 
 
4.5 Local Dependency 
Local dependency occurs where two items tap into the same variable. Local dependency of 
items breaks an assumption of the Rasch model and is the fourth criterion of Tennant and Conaghan’s 
(2007) checklist (Chapter 1, section 1.2.1.8). This assumption is that items are independent of each 
other and therefore should not show a relationship to each other apart from the relationship resulting 
from the underlying construct they represent. This assumption is outlined in Chapter 1 (section 
1.2.1.4) using the example of walking, e.g. ‘Can you walk 1 mile?’ and asking ‘Can you walk 50 
meters’ will show a level of dependency, i.e. if the rater indicates they can walk a mile, they will also 
indicate that they can walk 50 meters. “Local independence requires that the success or failure on any 
item should not depend on the success or failure on any other item.” (Bond & Fox 2007, p172). 
Therefore, to ensure that the outcomes of analyses for the crisis measure are valid and meaningful, it 
is important to check the local dependency of items at this stage. 
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  Item independence can be assessed by looking at the item correlations once the influence of 
the underlying trait has been conditioned out. If correlations are shown between the items once the 
underlying trait has been removed, e.g. correlations between the residuals, then this suggests that there 
is local dependence or may indicate that there is another underlying dimension (Lee, 2004). Based on 
this understanding, correlations between items should only be explained by the underlying trait of 
focus (Lord & Novick 1968). The main focus for the crisis measure is that variance observed is 
explained by the underpinning construct/s of crisis. This will ensure that the outcomes of the crisis 
measure support CRHT teams to make treatment decisions based on information that is directly 
relevant to  the construct of interest, i.e. crisis. Where the assumption of local independence is 
violated the outcomes of analysis based on this data may be inaccurate and could indicate that the 
outcomes of the scale are networked into constructs other than the one of interest. At worst, a measure 
indicating local dependency would be providing misinformation, e.g. outcomes that could be assumed 
to represent the construct of crisis when in fact they are representing some other construct. 
4.5.2Assessing Local Dependency 
Once the underlying latent variable had been conditioned out using PCA, the item residual 
correlations were examined for local dependency. Item correlations were produced using RUMM2030 
using Pearson’s r based on the 385 completed data sets (N=385). Significant local dependency is 
indicated when r = +/- >0.5, moderate local dependency r = +/-> 0.4 and small local dependency r = 
+/- >0.3 (Siegert, Jackson, Tennant & Turner-Stokes, 2010). Some Rasch practitioners highlight 
correlations as small as r = +/- >0.3 for consideration but this tends to be for measures of more 
concrete outcomes such as those rated in physical health. For the purposes of measuring a complex 
construct at such an early stage of the measure’s development, a correlation of r +/- > 0.3 was not 
considered problematic (Appendix 7). 
The items in Table 4.0 were found to correlate r > 0.3, which may indicate a small level of 
local dependency however, none of the item pairs were highly correlated (r >0.50).  Items that 
correlate r < -0.3 may indicate multidimensionality and are highlighted in green. However, the 
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statistical analysis for unidimensionality has already been run (Chapter 3, section 3.6) and therefore 
the likeliness of multidimensionality within the individual subscales is unlikely. 
Based on the understanding outlined above, none of these items were removed from the pool. 
No correlations > +/-0.5 were shown and therefore are within acceptable limits at this early stage of 
the measure development. 
Table 4.0- Local Dependency Correlations 
Comp Item pair R Item pair r Item pair r Item pair  r 
1 1. Thought block 
2. Stream of 
thought 
0.320 2. Stream of 
thought 
3. Flight of ideas 
0.399 10. Irrational 
speech  
14. Response to 
hallucinations 
 
0.350 2. Stream of 
thought 
7. Judgement 
-0.322 
2 1. Overall 
thought content 
and clarity. 
16. Ability to 
take control 
 
-0.309       
3 3. Overall risk 
6. Regret of 
suicide attempt 
 
-0.339       
4 7. Irrational 
speech. 
8. Response to 
hallucinations 
0.362 1. Anger/ 
Agitation 
2. Family history  
of suicide 
 
-0.311     
5 1. Social 
circumstances 
6. Support 
networks 
 
-0.333 1. Protective 
factors 
2. Relationships 
-0.385     
6 1. Physical 
exercise 
3.Daily routine 
-0.466 1. Physical 
exercise 
4. Leisure 
activities 
 
-0.322 3. Daily routine 
5. Interest/ 
enthusiasm 
-0.367   
7 1. Overall 
appearance 
4. Sleep 
 
-0.369 1. Overall 
appearance 
5. Appetite 
-0.322     
8 No local 
dependence 
shown 
 
 
       
 
Table 4.0: Local dependency correlations that are greater than +/-0.3 may indicate problematic 
correlations between items. Where potentially problematic item correlations are shown are outlined in 
the table.   
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The correlations shown in Table 4 are all within reasonable limits and do not suggest any 
cause for concern for a scale attempting to measure a construct such as acute mental health crisis. The 
subscales all indicate unidimensionality within acceptable limits (Chapter 3, section 3.6) and the items 
are not demonstrating any concerning levels of dependency on each other. Based on these outcomes, 
the subscales can be assumed to be valid and therefore measures of reliability assumed to be accurate. 
Therefore no further items were removed from the item pool at this point. 
 
4.6 Item Characteristic Curves and Item Fit Residuals  
A measure is only as good as its items and the items are only as good as the rating scale 
which assesses them. Now that the item rating scales have been refined and local dependency 
assessed, the next step is to look at how the individual items are functioning overall. This is a step to 
ensure that the summed scale score is a good representation of the level of construct achieved. 
Following this, the subscale structure can be assessed to understand how well the items represent the 
continuum of the subscale construct. 
Item Characteristics Curves (ICC) are a method of comparing the empirical item outcome 
against the model expected item outcome. People are grouped by similar ability (or similar level of 
cause for concern) and the group mean outcome is plotted for each item and compared against the 
Rasch expected model. 
RUMM2030 produces Item Characteristic Curves (ICC) that portray how well the item data 
fits the Rasch model. In the example in Figure 4.3 the curved line represents the model expected 
outcome and the dots represent the observed scores for the person groups of different ability level. 
This helps to identify how discriminating the item is by examining the fit of the curve and the fit 
residual.  Figure 4.3 is an example of where the observed outcomes compare well to the expected 
model outcomes. The positive Fit Residual of 0.763 indicates that the item is marginally under-
discriminating.  
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Figure 4.3 - Item Characteristic Curve 
 
Figure 4.3: Item Characteristic Curve indicating good fit of the observed data to the Rasch expected 
model. 
 
A second study of the item fit residuals was completed following the refinement of the item 
rating scales. This process followed a similar approach to that outlined in Chapter 3 (section 3.5). 
Subscales were assessed to look at the fit of items to the Rasch model using the item fit residuals. The 
recommended range for fit residuals is -2.50-+2.50 (Smith, 2000). However, items falling between -
3.0 to +3.0 were accepted at this stage of the measure’s development and because of the overall size 
of the scale. A second test for item fit uses the chi-square statistic which should be >0.05 if the item is 
to be within the acceptable parameters of the Rasch model (as described in more detail in Chapter 1, 
section 1.3.5.7). All fit residuals and chi-square statistics are shown in Appendix 8. Three items had 
fit residuals greater than +/- 3.0:  
1) Understanding of reality (+3.036),  
2) Capacity to consent (-3.234) and  
3) Support Networks (-3.416).  
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Five items had fit residuals of +/-2.5: 1) Judgement (+2.810), 2). Intensity of symptoms (-
2.538), 3) Previous attempts at suicide (+2.655), 4) Violence/hostility/aggression (-2.951), 5) Risk of 
harm to others (-2.756).  
Although fit residuals for 3 of the items were shown to be above/below the ideal of +/-3.0 it 
was decided to retain these items as they demonstrate particular clinical relevance to the measure and 
their chi-square statistics were not shown to be significant indicating that these items would be able to 
offer useful information to the measure. It is recognised that measurement design is a balance of 
statistical, theoretical and clinical considerations. Ultimately, this scale is being developed to meet the 
need to describe the presentation of an individual experiencing crisis so that accurate treatment 
decisions can be made. Holding this aim in mind, it becomes clear that the items ‘Understanding of 
reality’, ‘Capacity to consent’ and ‘Support Networks’ are all important to providing a complete 
coherent understanding of an individual’s presentation. 
 
4.7 Distribution 
Studying the distribution of the item and person locations across the same metric allows for 
direct comparison of how well the item set is able to represent and measure the construct of interest 
for the population it was designed for. Item-person distributions were mapped along the same metric 
for each subscale. Below is an example using subscale three, which is the subscale describing risk of 
harm to self. The item and the person locations are mapped against the same metric on the logit scale, 
which makes it easy to compare the distributions (see Figure 4.4).  
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Figure 4.4 - Item-Person Map 
Figure 4.4: Item-Person map example. Item category locations are highlighted in blue and person 
locations are highlighted in red.  
 
The statistical ideal is for the item-person distributions to mirror each other. When the item 
distribution is across more of the logit scale than the person distribution, items become redundant, i.e.  
0% or 100% of persons achieving the item, therefore the item would not discriminate in that particular 
population. If the person distribution is wider than the item distribution then the items may not be able 
to discriminate between individuals at the outer ends of the distribution. However, there may be 
situations where a ceiling or floor effect is desirable and this is taken into consideration when 
examining the distribution. For example, the CRHT teams assess all patients referred to the service. A 
number of the patients referred will not require CRHT support and therefore will not score on any or 
very few of the items for cause for concern on the crisis measure. This was shown in Chapter 3, 
Figures 3.2 and 3.3 that showed 88 cases fell into the ‘discharge’ category. The final ‘discharge’ 
category includes 22 individuals who were not considered to be in crisis, 38 individuals who were 
ready to be discharged from the CRHT service and therefore would not be demonstrating acute or 
moderate crisis levels and 28 individuals who were on the Green treatment category and therefore 
being prepared for discharge following a period of monitoring. However, low item score outcomes are 
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informative for a crisis measure to be used by CRHTs as they guide the mental health professional 
toward identifying that the patient does not require the support of the team. The same situation will 
also occur for patients who are at the end of their treatment with the CRHT and aiming toward 
discharge following a period of stabilisation. Therefore, it is expected that the person map will fall 
towards the lower end of the logit scale to represent the number of individuals (N=88) who are 
presenting with very mild or no crisis indicators. In addition, this measure has also been designed to 
try and discriminate between those who require inpatient assessment or admission and those who do 
not. This sub-sample was shown to account for 75/364 of the individuals assessed in the pilot of this 
measure and accounts for individuals admitted to the assessment unit for a short term assessment 
admission as well as individuals admitted into longer term inpatient units. The number of individuals 
admitted for longer term treatment will be relatively low, representing the extreme acute end of the 
population. The items were developed from interviews that focused on the assessment of the crisis 
state and therefore the items represent the levels of crisis from low to acute crisis requiring admission. 
It is expected that the items will fall further up the logit scale than the person population when they 
are mapped onto the same metric with the items spectrum representing crisis to acute crisis and the 
person spectrum representing no crisis to acute crisis.  
Subscale Item-Person distribution maps were produced using the RUMM2030 software and 
evaluated to understand how well the items represent and therefore measure the person population. 
The items were plotted, including all of their rating scale categories, along the metric. As expected, 
the items were shown to be distributed across the metric but generally toward the top of the metric so 
are less likely to represent the lower end of the person distribution. As the tool is to be used for acute 
mental health crisis the items centre on capturing information on the acute and risk prevalent aspects 
of crisis. As a consequence the distribution found for all of the subscales represented this pattern. 
In terms of producing a statistically perfect scale, the item-person maps for the subscales 
(Appendix 9) suggest there are difficulties around the spread of the distributions for items and persons 
as they are not shown to mirror each other. Statistically, when item-person distributions mirror each 
other, the scale is considered perfect. However, this measure is being developed for real-world 
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practice to support the understanding of complex and often chaotic presentations which means the 
focus is orientated toward the clinical utility of the measure. The item-person map distributions shown 
in this analysis reflect what happens in the reality of clinical practice. In practice, a number of areas 
are assessed, not all of them relevant or concerning for each individual and this is reflected in the 
item-person distribution with the items starting further up the metric. In addition, not all people 
assessed will be appropriate for treatment under the crisis team and this is reflected in the general shift 
in person distribution toward the lower end of the scale. 
 
4.8 Reliability 
The focus of this chapter overall has been at the item and rating scale level. Having refined 
the individual items and their rating scale categories the reliability of the subscales was then assessed. 
This indicates how well the items are functioning together within their new rating scales. Reliability 
of the sub-scales is indicated in Rasch analysis by the Person Separation Indices (Table 4.1) which is 
the 7
th
 criterion on the Tennant and Conaghan (2007) Rasch analysis checklist (Chapter 1, section 
1.3.1.8). Similar to Cronbach’s reliability, the Person Separation Indices should be >0.7 to be 
considered acceptable. Mok and Flynn (2002) define reliability in terms of the property of the sample 
being measured and the property of the scale being gauged. In general this scale offers more than 
adequate reliability. 
Here the Person Separation Indices for the 8 components are reported. Basic Functioning, 
component 8, was shown to fall marginally below the cut-off of >0.7 at 0.69. However, with only 5 
items in this subscale it is not surprising that better reliability has been difficult to achieve.  
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Table 4.1- Person Separation Indices  
Comp. No. Component Title Person Separation Index 
1 Recovery Indicators 0.92 
2 Adaptive Decision Making 0.87 
3 Risk of Harm to Self 0.88 
4 Mediating Factors 0.82 
5 Daily Structure  0.77 
6 Risk of Harm to Others 0.88 
7 Feelings & Affect 0.75 
8 Basic Functioning 0.69 
 
Table 4.1: Person Separation Indices outlined for the 8 subscales of the crisis measure. 
 
 
Overall the subscales demonstrate good reliability. Subscale 8 indicates that there may be a 
weakness in how the items are functioning together. However, at this stage of the measure’s 
development it may be premature to remove a whole subscale based on a 0.01 gap between the ideal 
reliability score and subscale eight’s achieved outcome. By rounding this outcome up it would meet 
the criterion for 0.7 and therefore the decision was made to retain this component at this stage for the 
time being. 
 
4.9 Summary and Conclusions 
The main aim of this stage of the research was to analyse the individual items and their rating 
scales (measurement levels as outlined in Figure 1.5, Chapter 1). By refocusing in at this level using 
Rasch analysis, there was an opportunity to really understand how the items were functioning and to 
make improvements where difficulties were highlighted. The ultimate aim is to develop a reliable 
measure to accurately represent a person’s level of crisis so that mental health professionals can make 
informed treatment decisions. If the measure is functioning well at its foundation, i.e. at the item level, 
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then it provides a stable structure on which to build. This stable foundation was achieved by 
collapsing down redundant item rating scale categories, effectively removing categories that did not 
enhance the information provided by the scales and in doing so improved the overall health of the 
items. 
Based on the sample size and recognition of the point at which this research is, the decision 
was made to not adhere stringently to all of the guidelines outlined in the literature. If stringency had 
been employed at this stage, the concern was that it could strip the measure of its richness 
unnecessarily. This process has been a delicate balance between clinical and statistical utility and the 
appreciation that statistical analyses can only provide statistical information, blind to the clinical 
implications or effects on practice. It was considered preferable to act with caution and flexibility 
rather than following strict criteria that may unnecessarily strip away the richness of this item pool  
As indicated in section 4.4 all of the rating scales required transformation at some level. 
However, it was decided to retain the original rating scale format for the purposes of scale completion 
to ensure face validity but also to prevent rater bias caused from having to shift attention for every 
item and possible staff fatigue/boredom/annoyance at completing a measure that continuously 
changes for all 66 items. In addition, the vast majority of measures used in mental health have a 
standard format across all items and from a practical point of view this makes more sense. For the 
purposes of scoring, template overlays of the collapsed rating scales will be used to score the 
individual items. This scoring process will be a further training consideration and will need to be 
added into the measure’s manual. It is not anticipated that this process would be problematic as this 
approach to scoring measures has already been adopted by a number of scales for example the Millon 
Clinical Multiaxial Inventory-III (MCMI-III) (Millon, Millon, Davis & Grossman, 1997). 
The items did not indicate any concerning levels of local dependency and they demonstrated 
good fit to the Rasch model following the refinement of the item scales. However, the item-person 
distributions did not demonstrate a statistically perfect mirror effect as suggested necessary in the 
literature. The item-person maps for this measure were expected to be ‘top heavy’ for the item 
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distribution and bottom heavy for the person distribution. This was expected as the focus of the CRHT 
mental health professional is on the acute, more risky end of the crisis spectrum due to this sub-
population requiring more intensive input and support. In reality, the CRHTs assess and treat a range 
of individuals that can fall at any point along the crisis spectrum including those who do not require 
CRHT support at all. Therefore the person distribution is expected to be skewed toward the lower end 
of the scale with the items distribution skewed towards the acute end of the crisis spectrum which 
would identify those most at risk. 
Overall, the completed Rasch analysis was comprehensive and followed the outline described 
in Chapter 1 (section 1.3). The outcomes of the analysis were very promising and indicate that at this 
stage the measure provides a strong foundation upon which to build. The next step is to take the focus 
of analysis back out to see how the measure is functioning as a whole.
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Chapter 5 
Subscale Analysis 
Defining Subscale Cut-offs and Item Indicators of Crisis and Risk 
5.1 Introduction 
Rasch analysis confirmed that the subscales identified for the crisis measure met the criteria 
for unidimensionality (Chapter 3, sec 3.6).This provides evidence to suggest that totalling the subscale 
Rasch transformed scores will provide meaningful information regarding the level of cause for 
concern presented for each subscale as suggested by the theory of fundamental measurement, in 
particular the Rasch model (Bond & Fox, 2007; DeMars, 2010). Information relating to an 
individual’s levels of cause for concern in the eight different subscale areas may help define the 
interplay between areas of strength as well as areas of concern, which could assist care-planning. This 
would identify areas of greater concern, allowing them to be assigned more focused consideration as 
required. The development of clinically credible cut-off indictors for this measure has the potential to 
provide information to mental health practitioners which enables focused understanding at the 
subscale and whole scale level in addition to the information received at the item level. A cut-off here 
is defined as the point along the continuum of the totalled outcome that indicates a particular level of 
concern or risk. For example, an individual’s totalled outcome score may indicate either low, 
moderate or high concern depending on which side of the predetermined cut-off point their outcome 
score falls. 
Traditionally, cut-offs have been identified based on normative comparisons, using data 
collected from the population of interest and from the ‘normal’ population to provide a sample of 
expected norms. Generally a community sample is used for the ‘normal’ population (Kendall & 
Grove, 1988). Collecting normative data provides a comparison against which an individual’s score 
can be set with the aim of guiding the mental health professional toward decisions on whether or not 
an individual meets ‘caseness’ for the symptom/presentation of interest. The difficulty with this 
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approach is that the comparison is only as good as the samples collected, both for the clinical group 
(crisis group) and for the normative population. It follows that there is potential for the data to change 
based on the sample collected, which in turn would change the location of the cut-offs. One of the 
strengths of using the Rasch model for development of measures is that the item parameters and 
person ‘ability’ (in this case a person’s cause for concern) are separated out from each other, which 
means that when the sample changes, the item parameters remain constant (Bond & Fox, 2007; 
DeMars, 2010). The item parameters in Rasch analysis are considered to be invariant, however it is 
recognised that this will differ by linear transformation and due to random error. Cook, Eignor and 
Taft (1988) suggested that item parameters could vary, however in general the consensus is that Item 
Response Theory i.e. Rasch analysis is more able to maintain stable item parameters when compared 
to approaches used in CTT due to the person and item separation.  
In CTT, the item difficulty is reliant on the sample it is developed from. Item difficulty in 
CTT refers to the percentage of individuals in a population who answer the item ‘correctly’. An item 
difficulty of 0.9 would therefore mean that 90% of the population/sample answered the item correctly 
(Christensen, Multhaup, Nordstrom & Voss, 1991). It is clear from this simple example calculation 
for item difficulty that outcome will be dependent on the sample used. There is an emphasis in CTT 
on the importance of obtaining a representative sample in order to reduce the chances of error due to 
discrepancy between the actual population data and the data obtained from the sample. Another 
advantage of the Rasch model is that the assumptions of normality and no-guessing are not required, 
which is more representative of what is often observed in practice. In Rasch analysis it is assumed that 
error is evenly distributed across the sample (Bond & Fox, 2007). 
Once the sample data collected from the crisis population has been applied to the Rasch 
model and the scale transformed to meet the assumption of interval level scaling, it is a valid next step 
to indicate subscale cut-offs based on the assumption that the subscale item scores can now be 
totalled. Moreover, it can be expected that these cut-offs will only vary slightly between samples of 
the crisis population as explained above.  
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5.1.1 Are Cut Offs Helpful? 
There are arguments for and against providing cut offs for clinical measures (Hobart, Cano, 
Zajicek & Thompson, 2007; Myers & Winter, 2002; Antony, 2004). Cut offs can be clinically 
appealing as they provide clear guidance or parameters that may help to guide standardised treatment 
responses and help to indicate a level on the underlying latent crisis construct. Hobart, Cano, Zajicek 
& Thompson (2007) summarised three main concerns relating to the provision of scale cut-offs. Two 
of the concerns relate to ordinal scaling. Firstly, they questioned how meaningful it is to interpret 
ordinal scale data on the individual level where confidence intervals may be quite large, therefore 
invalidating any cut offs. The second concern relates to the inability of ordinal scaling to account for 
unequal scale intervals (categories). The final concern is that by reducing the scale into categories 
reduces the spectrum of possible outcomes and therefore reduces the richness of the data. The first 
two concerns relating to ordinal scaling have been addressed in this research by: 1) the decision to use 
the Rasch model to support transformation of the item categories to healthy functioning categories 
and 2) to transform the subscale total to an interval level logit scale where the steps along the scale are 
equidistant. The final concern regarding reduction of the richness of the data is one to which there is 
no clear answer. The limitations and benefits in relation to crisis and CRHT teams are briefly outlined 
here.    
One of the limitations of using measurement cut-offs for the purposes of crisis assessment is 
that placing emphasis on the cut-off criterion may take away from the richness and detail of the data 
originally gathered due to simplification of the outcomes to a high/medium/low category for example. 
Categorising a person’s presentation may be seen as an attempt to shoehorn the individual into a 
general category that may not be adequate to describe the unique experience of that person. In an age 
where there is a distinct movement away from categorising or labelling individuals and towards a 
continuum model approach (e.g. Keyes, 2002, 2005, 2007; Power, 2009) for mental health this 
method of categorising people seems out of context. Mental health and mental illness are no longer 
seen as existing in pure isolation and measurement cut-offs may be seen as a redundant exercise. In 
contrast, more individualist approaches to measurement outcomes tailored to the individual are being 
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increasingly favoured such as the Reliable Change Index (Jacobson & Truax, 1991; Wise, 2004). 
However, more recently there has been growing recognition that both the continuum model and 
differentiation between the groups of mental illness and mental health may be encapsulated in the 
same model, such as the two continua model suggested by Westerhof & Keyes (2010). So it appears 
that there is room for both approaches whereby measurement outcomes can be judged against the 
normative data of the population and by the individual’s presentation through the analysis of change 
scores to provide a more focused and tailored understanding.   
The benefits of using cut-offs are that they can provide a useful guideline for staff. For 
example they could indicate when the patient has reached ‘caseness’ on the underlying crisis construct 
in question. Summarising a large amount of data can provide an overview of the presentation which 
may be used hand in hand with a more individualistic approach. Ideally, every person assessed by 
Crisis Teams would have an unlimited resource available to entirely support a tailored individual 
programme. However, the reality of the National Health Service is that resources are limited. The 
Bedford and Luton CRHT teams often hold between 25 to 40 patients with complex difficulties at any 
one time and therefore resources have to be targeted where they are needed most and outcome 
measures have a role in not only monitoring change and recovery but also in supporting the clinical 
team to target resources effectively. 
It can be reassuring for both the professional and the patient to understand that cut-offs have 
been developed from evidence provided from a large sample of individuals who have experienced 
very similar challenges and difficulties. Cut-offs can also be useful in providing clear indicators of 
change and recovery which are easier to monitor, providing a summary of all the assessment 
information.  
In addition, providing an overview of the individual crisis presentation with a valid 
psychometric measure may result in more effective care planning and clearer risk minimisation. This 
in turn frees up more of the clinicians time, which can be directed to more direct patient care.  
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In summary, cut-offs have a number of strengths and may guide treatment and care planning 
decisions when used in concert with clinical experience and ideally a varied multi-professional team. 
The limitations of using cut-offs appear to be most influential when cut-offs are used in isolation 
rather than in harmony with other approaches to understanding information obtained through 
assessment. Cut-offs are helpful in providing a snapshot of the presentation but it is not expected that 
these would completely replace other forms of assessment, but act in support of them, helping to 
refine and improve current approaches, making them more efficient and effective.   
5.1.2 Subscale Item Indicators 
Assessment of the subscales indicated that each subscale met the criteria for 
unidimensionality (Chapter 3 section 3.6) along with assumptions of fit (Chapter 3, section 3.5) and 
item dependency (Chapter 4, section 4.5). Meeting these assumptions of the Rasch model enables the 
identification of a number of subscale characteristics based on how the sample data fits the Rasch 
model. Items that are shown to fit the Rasch model closest are most representative of the underlying 
construct being described by that particular subscale. These items provide key characteristics of the 
construct and enable key crisis indicators to be identified. It is also possible to identify the items that 
are less likely to receive a rating indicating significant concern (Bond & Fox, 2007). When a person 
receives a score on an item identified by the model as less likely or probable to be scored, it may 
suggest that this person is presenting as a greater risk or represents a greater cause for concern. On 
this basis, items that are identified as being the least likely to receive scores to indicate concern may 
function as specific risk indicators which would provide the assessor with useful presentation insights.  
 
5.2 Overview 
The aims of this section are to transform the subscale totals from ordinal level data into ‘true’ 
interval level logit scale data using a transformation technique embedded in the Rasch model and 
supported by the RUMM2030 software (2010). As outlined in Chapter 1 (section 1.2.1)  individual 
scores only become useful information once the scale itself has been validated as providing interval 
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level data. Therefore the cut-offs for the subscales can only be developed once the subscale total has 
been transformed.   
Once the subscale score has been transformed to an interval level scale, the second aim is to 
identify subscale cut offs by applying percentiles ranks that will provide parameters for very low, low, 
moderate, and high classifications. 
The final aim is to apply the data to the Rasch model to identify the key subscale items that 
are a) most representative of the subscale construct and b) least likely to receive a rating i.e. least 
probable to be scored as a cause for concern, which may provide helpful item risk indicators. 
 
5.3 Participants and Data Collection 
As outlined in Chapter 2 (sec 2.12), the crisis measure developed was piloted with the CRHT 
teams in Bedford and Luton by 43 mental health professionals (including mental health nurses, social 
workers, psychology and psychiatry) who had undergone the training designed to support accurate 
completion of the measure.  The measure was completed across the treatment spectrum, which 
provided data ranging from the ‘normal’ population (assessed as not requiring CRHT support), across 
the spectrum of acute mental health crisis through to patients admitted to inpatient wards (Chapter 3, 
Figure 3.2 and 3.3). Three hundred and eighty five measures were completed, which met the 
recommended sample size for Rasch analysis (DeMars, 2010; Ware, Harris, Gandek, Rogers & Reese, 
1997). The data was entered into RUMM2030 (2010) software for the purposes of Rasch analysis.  
 
5.4 Data Distribution and Descriptive Information 
The descriptive data for the subscales is outlined in Table 5.0. The data for the subscales 
tended to be skewed toward the 0 point and the Shapiro-Wilks test revealed that the subscales were 
statistically skewed (p>0.05), which may suggest that they are not appropriate for parametric analysis. 
Normally distributed data and interval level scaling is a requirement for CTT data analysis but not for 
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the Rasch model (Kiseliova & Kiseliovas 2004; Slinde & Linn, 1979a). Interval level scaling was 
achieved as part of the analysis process. The subscale totals vary between the subscales and therefore 
direct comparison across subscales would not be possible if used in this form (Table 5.0). For 
example, subscale 1 describing ‘Crisis Recovery Indicators’ has a total out of 57 and subscale 8 
describing ‘Basic Needs’ is out of 16. Therefore a score of 16 on subscale 1 is very different to a score 
of 16 on subscale 8. To allow for comparison across the subscales the method of developing the 
subscale cut-offs has to be able to take account of the different subscale total scores.   
 
Table 5.0 – Subscale Descriptive Statistics 
 
Subscale 1 
 
Recovery 
indicators 
Subscale 2 
  
Adaptive 
decision 
making 
Subscale 3 
 
Risk of 
harm to self 
Subscale 4 
 
Mediating 
factors 
Subscale 5 
 
Daily 
routine 
Subscale 6 
 
Risk of 
harm to 
others 
Subscale 7 
 
Feelings / 
Affect 
Subscale 8 
 
Basic needs 
Subscale 
total 
57 61 52 21 22 18 13 16 
Mean 15.312 10.694 11.422 6.521 5.954 3.128 2.959 3.663 
Std. 
Deviation 
10.036 10.799 8.896 5.431 4.075 3.074 2.833 2.866 
 
Table 5.0: Descriptive statistics for the 8 identified subscales of the crisis measure highlighting the 
differences observed in the subscale total scores. 
 
 
5.5 Subscale Transformation Using Rasch Analysis - From Ordinal to Interval Level Scaling 
To provide meaningful cut-offs, interval level scaling must be achieved for each of the 
subscales.  The Rasch model (Rasch, 1960) is a modern measurement method that provides a 
framework for assessing rating scales (Andrich, 1978; Bond & Fox, 2007; Pallant & Tennant 2007). 
Rasch analysis will be used to examine the extent to which the observed data fits with the expected 
data as predicted by the Rasch model. This model specifies how a set of items should function if the 
outcomes are to be accepted as reliable and valid in terms of accurately representing the construct of 
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interest. The differences indicated between the observed and Rasch expected outcomes are indicators 
of how rigorous the measure is (Cano, Barrett, Zajicek & Hobart, 2010).  
Following refinement of the rating scale at the item level, analysis confirmed that the 
subscales all met the criteria for unidimensionality and therefore the subscale totals could be 
transformed into interval level logit scales (Chapter 1, sec 1.2.1.1). It is the process of refining the 
individual item scales, ensuring unidimensionality of the subscales and transforming the subscale total 
to interval level scaling, that provides evidence for the legitimacy of accepting the totalled subscale 
outcome score as a representation of the actual construct level present. Following this process, cut-
offs were calculated with more confidence to represent the ‘true’ level on the underlying latent 
construct of the subscale.  
The subscale total scores were converted to an interval level logit scale based on the 
application of the data to the Rasch model using RUMM2030. The conversion table (Appendix 10A) 
outlines the transformations from ordinal to interval level scaling and indicates the equivalent raw 
score to the logit score conversions. This transformed scale provides the basis upon which percentile 
cut-offs were calculated. A conversion graph was generated for each subscale based on the converted 
raw-score to logit-score table resulting in an S-shaped curve for each subscale (Appendix 11). The 
utility of this curve will be outlined in greater detail in subsequent sections. 
 
5.6 Subscale Cut-off Scores 
As indicated earlier, the approach for developing subscale cut-offs must take into account the 
differences between the subscale totals (Table 5.0). Percentiles can be used to assist this. Their use 
here effectively places all the subscales onto a comparable 100 point scale which allows for 
comparison between subscales and supports the identification of appropriate cut-offs based on the 
distribution of the population. The consequences of ordinal level scaling become clear when the 
concept of percentiles is applied for the purposes of developing meaningful cut-offs. Dividing a scale 
into percentiles is based on the assumption that the resulting scale has 100 equal parts. However, if the 
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scale is not an interval level scale, this would not be possible without first carrying out the 
transformation described in section 5.5. Percentiles calculated based on ordinal level data would 
effectively be meaningless.  
Dividing the subscale’s total score into percentiles will guide practitioners towards how able 
or how concerning an individual is for functioning adaptively, in the community within reasonable 
risk parameters compared to other individuals in the crisis spectrum population. Subscale7 is used 
here to demonstrate the method adopted for calculating the subscale cut-offs using percentiles. Based 
on the total score range of the items in subscale 7 (feelings and affect), a conversion graph was 
generated to plot the raw score against the equivalent logit score. This is seen as an S shaped curve. 
The logit scale is sometimes referred to as the ‘Location’ as it indicates a person’s location on the 
interval level logit scale based on the raw score obtained. This is shown in Figure 5.0 below where the 
logit interval level scale is labelled as ‘Location’ on the x-axis and the raw score is on the y-axis 
labelled ‘score’. 
Figure 5.0 – S-Shaped Curve  
 
 
 
Figure 5.0: Example of an S-shaped curve. This S-shaped curve demonstrates the conversion of the raw 
total raw scores for subscale 7 (Feelings and Affect Subscale) mapped out against the equivalent Rasch 
logit scale score (interval scale). This is represented by the regression line shown as an S-shaped curve 
which demonstrates how the scores are unevenly distributed across the scale with scores distributed 
further apart at the extremes and clustered together towards the middle section of the scale.    
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The ‘raw score’ in this case is the raw score based on the previous transformations of the 
individual item scales (not the original 11 point scale used in the pilot). To calculate the true 
percentile bandings, the raw subscale is transformed into a logit/interval level scale (step 1, Table 
5.1): 
5.6.1 Step 1 – Transformation of the Raw Score to the Rasch Logit Scale 
Subscale 7 has been used as the example here. The raw scale for subscale 7 is transformed 
into an interval level logit scale. Each point on the raw scale has an equivalent point on the logit scale 
as outlined in Table 5.1.  
 
Table 5.1 – Raw Score Transformation to the Rasch Logit Scale 
Subscale 7 
Raw Logit 
0 -4.789 
1 -3.715 
2 -2.860 
3 -2.180 
4 -1.563 
5 -0.969 
6 -0.384 
7 0.222 
8 0.893 
9 1.596 
10 2.263 
11 2.948 
12 3.783 
13 4.803 
 
 
Table 5.1: Example table comparing the obtained raw score on the crisis measure against the Rasch 
interval level logit scale. The percentile bands are highlighted:  
20
th
 <          40
th
 <          60
th
 <             80
th
 <   
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5.6.2 Step 2 – Calculating Percentiles 
The percentile cut-offs for Subscale 7 are calculated here as an example. The 20
th
 percentile 
parameters are calculated for the subscale based on the equivalent logit scales. To calculate the 
percentile parameters the logit scale range is required: 
 Lowest logit scale score 0 = -4.789 logits 
 Highest logit scale score 13 = 4.803 logits 
 Logit Scale Range:  4.803 logits - -4.789 logits = 9.592 logits 
 
Once the logit range has been obtained, the percentile required can be calculated. The 
following calculation demonstrates how the 80
th
 percentile is calculated: 
 80% cut point = lowest possible logit scale score + (logit range x 0.8) 
 80% cut point = -4.789 logits + (9.592 x 0.80) = -4.618 + 7.6736 = 3.0556 logits 
 80% cut point on the raw scale: 3.0556 logits = rounded up to raw score (r/s) of 12 = 80%  
 
The same process is followed for the remaining percentile cut-offs which are highlighted in 
Table 5.2: 
 60% cut point = -4.789 + 5.7552 = 0.9662 = r/s 9 
 40% cut point = -4.789 + 3.8368 = -0.9522 = r/s 5 
 20% cut point = -4.789 + 1.9184 = -2.8706 = r/s 1 
 
These cut-off points are based on their logit scale/true scale equivalents and will have a 
different outcome compared to calculating the percentile based on the raw score alone, which for the 
80
th
 percentile would be 19 x 0.80 = 15.2. This is more than a two point difference in cut-off 
compared to the cut-off calculated for the logit scale. It is a demonstration of how the outcomes of 
ordinal and interval scaling will differ, particularly significant in the context of calculating 
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measurement cut-offs to guide mental health practitioners towards the level of cause for concern for 
an individual in crisis. The extent of this difference will depend on how closely the original scale 
mirrors the interval level scale. Subscale 7 is relatively small, which means that a 2 point difference in 
cut-off represents 10.5% of the total score. Therefore a 2 point difference in cut-off score would be 
significant and depicts the importance of transforming the ordinal scale to an interval scale before the 
scale cut-offs are applied. The S-shape curve is helpful in providing an overview of how well the raw 
score scale reflects the interval level logit scale. The more pronounced the S-shape curve, the less 
representative the raw score is of the logit scale. The less pronounced the S-shape curve, the closer the 
raw score scale reflects the logit scale. This can be seen in the comparison of the S-shaped curves for 
Subscale 2 (Adaptive Decision Making) and Subscale 3 (Risk of Harm to Self) whereby subscale 2 
demonstrates a much more pronounced S-shape curve than subscale 3, which suggests that subscale 3 
had a closer fit to the logit scale in its original form (as shown in Appendix 11).  
The percentiles for the logit scale differ to those calculated using the raw score, which is 
demonstrated in the graph below (Figure 5.1). This Figure compares two different sets of 2 point raw 
score changes at different points along the same subscale’s raw score outcome. It is clearly shown that 
a change in raw score by 2 points at the extremes of the raw score scale accounts for much greater 
change on the logit scale than a 2 point raw score increase in the middle section of the curve. Subscale 
2 is used as an example below. It is shown on the graph (highlighted in red) that an increase of 2 
points from a raw score of 2 to 4 results in an increase of 0.8 logits. However, when a 2 point increase 
in raw score is observed in the central section of the scale (highlighted in green) the logit increase is 
significantly less. Here an increase from 22 to 24 raw score points results in a logit increase of 0.169 
logits, which is approximately an 8th of the previous increase for the same amount on the raw score 
scale. As the logit (location) scale is an interval level scale the difference between the two sets of 
score increases is comparable. This reflects the trends demonstrated in growth curves upon which the 
Rasch model is based. 
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Figure 5.1 – Subscale Raw Score Comparison to the Rasch Logit Scale Score. 
 
 
Figure 5.1: Example graph highlighting the different logit scale increase for a 2 point raw score increase 
at different points along the scale. X-axis is the logit scale. Y-axis is the raw score scale.  
 
 
 
Table 5.2 below indicates the cut off points for the five percentile levels on each of the 8 
subscales. The percentile cut-offs are based on interval level scaling and therefore the percentiles are 
comparable and will provide a good indication of individuals who indicate very low, low, moderate, 
high and very high cause for concern. These bandings are also highlighted in the transformation tables 
in Appendix 10 (Table 10A).  
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Table 5.2 – Subscale Percentile Cut-offs 
 
Table 5.2: Percentile Cut-offs. Table outlining the cut-offs for the 20
th
, 40
th
, 60
th
, 80
th
 and 80
th
+ 
percentiles. 
 
 
The percentile cut-offs calculated indicate where a person’s score is compared to the rest of 
the distribution and so provide a good comparison of how that person is functioning in that particular 
subscale/construct. As the measure was piloted on a crisis population, where an individual is indicated 
to fall in the top two percentile bands, i.e. 80
th
 and >80
th
 percentile bands of ‘high’ and ‘very high’, 
would suggest that this is of particular concern for this person and would be a focal area for 
consideration in treatment planning. Subscales indicating ‘very low’ cause for concern would be 
considered areas of comparative strength for that person.  
On further investigation of the percentile cut-offs it appeared that individuals achieved scores 
in the 80
th
 percentile or above in less than 1% of instances and therefore the category of very high is 
unlikely to be used in clinical practice. This measure has been developed to be a pragmatic outcome 
tool, therefore the very high cut-off is essentially redundant,  and so this was collapsed down into the 
cut off below it. This resulted in four remaining cut-off categories which were labelled low, moderate, 
high and very high.  
 
Subscale 
Subscale 1 
Recovery 
Indicators 
Subscale 2 
Adaptive 
Decision 
Making 
 
Subscale 3 
Risk of harm to 
self 
Subscale 4 
Mediating 
Factors 
Subscale 5 
Daily Structure 
Subscale 6 
Risk of Harm to 
Others 
Subscale 7 
Feeling and 
Affect 
Subscale 8 
Basic Needs 
Percentile 
logit score 
< 
Logit score 
< 
Logit score 
< 
logit score 
< 
logit score 
< 
logit score 
< 
logit score 
< 
logit score 
< 
20th  -3.254 5 -3.193 4 -2.869 5 -3.0606 3 -2.6168 4 -2.8876 2 -2.8706 1 -2.6632 2 
40% -0.406 28 -1.07 20 -0.814 18 -1.1158 8 -0.5206 10 -0.9532 6 -0.9522 5 -0.8174 6 
60% 2.442 45 1.05 45 1.2404 41 0.8288 13 1.5756 16 0.9532 12 0.9662 9 1.0284 11 
80% 5.29 56 3.16 58 3.295 51 2.7734 18 3.6718 20 2.8736 16 3.0556 12 2.8742 15 
80th 5.30 56 ≥3.17 ≥58 ≥3.296 ≥51 2.7734 ≥18 ≥3.6719 ≥20 ≥2.8736 ≥16 ≥3.0556 ≥12 ≥2.8742 ≥15 
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5.7 Key Subscale Indicators 
 To identify the key representative items for each of the 8 subscales, the data for each subscale 
was applied to the Rasch model and the items assessed for how closely they fit to the Rasch model 
(Appendix 12). The items with the least misfit (therefore best model fit) were shown to be the most 
representative of the subscale’s underlying construct being measured. This is assessed based on the 
item’s fit residuals which indicate how closely items fit the model. The fit residual of an item is the 
difference between the Rasch model expected score and the observed score (raw score). Items that 
show a fit residual which is closer to 0 are demonstrating that their observed score is close to the 
Rasch model expected score. The closer the fit residual is to 0, the better the item fits the model, the 
more representative it is (DeMars, 2010). Items that were shown to have the smallest fit residuals, 
signalling best fit to the model for each of the 8 subscales, are summarised in Table 5.3 below and the 
definitions of each of the items as used for rating the crisis measure are outlined in Appendix 14.  
Table 5.3 – Items Most Representative of the Crisis Subscales 
Subscale 
No. 
Subscale label Item most representative of 
the subscale construct. 
Fit Residual 
1 Crisis Recovery Indicators  Acceptance of difficulties -0.221 
2 Adaptive Decision Making Speech -0.043 
3 Risk of Harm to Self Future Plans 0.174 
4 Mediating Factors Social Circumstances 0.163 
5 Daily Structure Daily routine -0.202 
6 Risk of Harm to Others Anger and agitation 0.527 
7 Mood and Affect Low mood/depression -0.067 
8 Basic Needs Overall Appearance 0.333 
 
Table 5.3: Key representative subscale items. Outlining the items shown to have the smallest Fit Residuals 
to the Rasch model, Items with the smallest fit residuals demonstrate the closest fit to the Rasch model 
and can therefore be assumed as most representative of the underlying latent construct being measured.  
 
It is interesting to note that the item acceptance of difficulties is shown here to be one of the 
strongest predictors of outcome on the first subscale, which accounts for the largest amount of 
variance in the crisis measure. The definition for this item on the crisis measure describes a person’s 
ability to understand their difficulties, explaining acceptance in terms of a strength or weakness 
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depending on the context of the difficulty being faced. Similar to other coping strategies, acceptance 
of difficulties can be a helpful or unhelpful approach depending on the problem being faced. The 
buffering hypothesis (Johnson, Wood, Gooding, Taylor & Tarrier, 2011) indicates attributional style 
as a significant resilience factor. Resilience describes a person’s ability to positively adapt in adverse 
situations which may be supported by a number of helpful internal and external coping strategies. A 
person’s attributional style describes how an individual explains their circumstances and specifically 
relates to how they make sense of their circumstances. The research suggests that when an individual 
is able to explain the events and occurrences of their crisis as external, likely to change and specific, 
i.e. do not generalise their specific crisis experiences, they are more likely to experience a positive 
resolution and to recover. In terms of the current UK treatment climate of third wave Cognitive 
Behavioural Therapy (CBT) approaches, there has been a shift in focus towards acceptance rather 
than control of difficulties. Third wave CBT approaches including Acceptance and Commitment 
Therapy (Hayes, Luoma, Bond, Masuda & Lillis, 2006), Dialectical Behaviour Therapy (Linehan, 
1987) and Mindfulness Based Cognitive Therapy (Kabat-Zinn, 2003) have shifted the focus of 
therapy to bring the spotlight onto a person’s relationship with their experiences by utilising 
therapeutic tools based on acceptance rather than resistance, avoidance or attempts at control. It seems 
appropriate in this context that one of the most powerful and predictive items on this measure 
(acceptance of difficulties) also taps into this concept of acceptance. In addition, acceptance of 
difficulties may also suggest recognition of the difficulties being faced and the need for change. At 
this time the person has moved out of their natural state of equilibrium and balance resulting in a 
feeling of discomfort and possibly distress. It is this feeling that opens the individual up to change 
(Chapter 1, section 1.0.4.1) and therefore provides a powerful indicator for crisis recovery.  
The item Speech was indicated to be most representative of the subscale Adaptive Decision 
Making. The definition focuses on speech as a method for communicating and specifically the 
communication of needs. This may relate to either the ability to communicate either physically or 
verbally or the desire to communicate in terms of reaching out to others for support. In terms of 
treating a person in their community, it is vital that an individual is able to communicate their 
    
188 
Chapter 5: Subscale Analysis 
Defining subscale cut-offs and item indicators of crisis and risk 
 
 
difficulties and needs in order to receive appropriate support. It is helpful if an individual is able to 
make decisions that are adaptive to the community in which the person lives as this is a particular 
strength and protective factor compared to when the individual is unable to effectively communicate 
these needs to others. Linking this back to resilience and the buffering hypothesis, social supports,and 
the support of family and/or a partner have been shown by a number of studies to be components of 
resilience that would support helpful recovery. However, a key requirement to enable support systems 
to be effective is the ability of the individual to communicate difficulties, to tell others when they are 
struggling and need additional support. The internal world of a person can only be accessed if they are 
able and choose to share it, and without the ability or desire to share these inner processes, an 
individual in crisis would be a much greater risk than an individual able to clearly communicate their 
needs.  
The item Future Plans is linked to the concept of hopelessness and reasons for living (Wenzel 
& Beck, 2008), both of which have been described in the literature as significant indicators of risk of 
harm to self and in particular suicide (Baca-Garcia et al, 2004; Joiner et al, 2005, Truant et al, 1991). 
Future-related beliefs (Johnson, Wood, Gooding, Taylor & Tarrier, 2001) in terms of positive 
expectation for the future (MacLeod, Rose & Williams, 1993), optimism (Hirsch & Conner, 2006), 
and hope (Beck et al, 1993) have been shown to be one of the strongest predictors of suicide. Future 
plans as described for this measure also looks at the types of plans and goals the individual has in 
terms of how realistic and helpful their goals are, which may provide an indication of how helpfully 
the crisis will be resolved. This item will act as a key indicator of risk of harm to self for the purposes 
of measuring crisis using the crisis measure.  
Social Circumstances such as finances, housing and work are highlighted in subscale 4 as 
particularly important mediating factors. Linking this back to Maslow’s hierarchy of needs (1943) as 
outlined in Chapter 1 (section 1.0.4.2) it is clear that without the basic foundations of security in terms 
of shelter, food and water a person will be prevented from making any progress in their personal 
growth. Where an individual is experiencing particular financial difficulties, this can jeopardise their 
ability to access food, water and housing which ultimately acts as an obstacle to recovery, potentially 
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maintaining the state of crisis or contributing to the development of enduring mental health problems. 
Where social circumstances are secure, a solid foundation is laid upon which recovery from crisis can 
be built. Ensuring that these basic needs are met supports motivation for recovery (Burns, Bradley & 
Weiner, 2012), while without the basics in place it is difficult for an individual to aspire towards 
higher levels and ultimately self-actualisation. 
Daily routine was indicated to be the most representative item for the subscale of Daily 
Structure. Looking at the definition for this item (Appendix 14) it is clear that this item links in with 
coping theory (Chapter 1, section 1.0.4.4). The main themes of daily structure are the consequences of 
crisis resulting in a significant change to normal daily routines, for example sleep pattern, meal times 
and other general daily activities. Coping theory (Lazarus, 1993) suggests that where a person feels 
unable to cope and manage, they can feel overwhelmed by their difficulties and if this is not resolved, 
this may start to generalise to other areas of that person’s life until they are unable to perform even 
some of the most basic routine activities. This links in with self-regulation theory (Leventhal, 
Brissette & Leventhal, 2003), which outlines the necessity and ability of human beings to regulate the 
self through behaviours that are purposeful, directed and goal oriented, generally observed through an 
ability to carry out basic daily tasks such as getting up in the morning, making breakfast and getting to 
work on time. This is achieved through basic problem solving strategies that may be compromised by 
significant stress events, impacting an individual’s coping strategies. Where a significant change is 
demonstrated in an individual’s ability to maintain their daily structure will signify a potential 
breakdown in their ability to cope and manage.  
It is not surprising that the item of anger and agitation is the most predictive item for the 
subscale of Risk of Harm to Others, identified as a common sign of risk in forensic assessment 
(Drogin, Dattilio, Sadoff & Gutheil, 2011) and general risk assessment in mental health. It is similarly 
unsurprising to find that the item for low mood/depression is the most predictive item for the subscale 
of Feelings and Affect. Depression has been identified by a number of studies as a particular indicator 
for risk of suicide and as a consequence has regularly been identified as an exclusion criterion for 
research (Linehan, Comtois, Ward-Ciesielski, 2011). Depression and low mood often represent an 
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unhappiness with the context or situation that an individual is experiencing. Where change has taken 
place and this change has resulted in that individual being outside of their comfort zone, low mood or 
depression may be observed and crisis results. This links to research on equilibrium and change that 
suggests that any change away from an individual’s comfort zone may result in low mood or negative 
experience (Chapter 1, section 1.0.4.1). A person’s overall appearance was shown to be the most 
representative item for the subscale of Basic Needs and may act as a summarising item that 
encapsulates the outcomes of an individual who has been unable to attend to their basic needs such as 
diet, sleep and personal hygiene.  
 
5.8 Item Risk Indicators 
Some items on the crisis measure will be less likely to receive a rating than other items, 
making them ‘more difficult to score’ when compared to other items in the measure. When these 
items are scored to indicate concern it is more likely that the remaining items in the subscale will also 
be indicated as concerning. Items that are less likely to receive a score may encompass particular risk 
indicators that may only apply in certain cases. If these items receive a score it may imply that the 
individual is particularly struggling to manage their crisis in a safe way. To identify the items that are 
the most difficult to score for cause for concern for each of the subscales, the subscale data was 
applied to the Rasch model and the item locations on the logit scale assessed. Items that were less 
probable or likely to be scored had a higher location on the logit scale compared to other items in the 
item pool. The greater the item location, the less likely the item is to be rated, i.e. to be rated as being 
a ‘cause for concern’. Therefore, the item location gives an overall impression of the item difficulty 
(Appendix 12). In addition, the individual item rating-scale category locations were assessed using 
item-location maps to identify which rating-scale category was the most difficult to achieve a score 
(Appendix 13). For example, item X at category Y on the rating scale is least likely to be scored 
compared to all of the item’s other categories and other item categories in the subscale, and therefore 
this would be considered the most ‘difficult’ category. This is assessing the specific point on the 
item’s individual rating scale that is the most difficult to rate. The item identified as the most difficult 
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item overall was not necessarily the same item containing the most difficult rating-scale category. 
Table 5.4 outlines the items and the item rating-scale category for each subscale that were indicated to 
be the least likely and therefore the most difficult to receive a score on. As before, all of the items are 
defined in Appendix 14. 
Table 5.4 – Item Locations for Items Least Probable to Receive Ratings 
Subscale 
No. 
Subscale label Item most difficult to 
receive rating overall 
Item 
Location 
Item category most 
difficult to rate 
Item 
category  
1 Recovery Indicators Concentration 1.722 Concentration Item 2 
Category 3 
2 Adaptive Decision Making Speech 0.687 Ability to rationalise Item 13 
Category 5 
3 Risk of Harm to Self Future plans 0.861 Future Plans Item 10 
Category 5 
4 Mediating Factors Social Circumstances 0.499 Protective Factors Item 2 
Category 4 
5 Daily Structure Physical Exercise 0.467 Daily Routine Item 4 
Category 5 
6 Risk of Harm to Others Domestic Violence 0.906 Domestic violence Item 6 
Category 2 
7 Mood/Affect Tearfulness 0.276 Tearfulness Item 2 
Category 3 
8 Basic Needs Appetite 0.997 Appetite Item 5 
Category 4 
Table 5.4: Key subscale items – table outlining the items and item rating-scale categories shown to have 
the highest locations on the Rasch logit scale and therefore identified as the most difficult for each 
subscale. 
 
When studying the items at the rating-scale category level it can be seen that there are 
discrepancies between the items that present with the overall greatest ‘difficulty’ and the categories on 
the individual item rating scales that are the most difficult to score (as indicated in Table 5.4). For 
example, on subscale 2 for Adaptive Decision Making, the item speech is shown to be the item least 
likely to receive a rating of concern overall. However, it is the item ability to rationalise’ third 
category (the highest point on this item’s rating scale) that is the most difficult category to score on 
when compared to all of the categories on all of the other items in the subscale. These may act as 
helpful risk indicators by highlighting to mental health team that individuals who either score on the 
speech item or on the highest category (category 3 on the rating scale) for the item looking at ability 
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to rationalise would be people representing particular cause for concern. However, the reasons for 
items/categories being indicated as particularly ‘difficult’ to score on could be due to a number of 
possibilities and therefore should be interpreted with caution as will be discussed below.   
Items that are shown to be less probable to receive a score overall and possess the most 
difficult rating scale category may act as a particular risk indicator for that subscale. For some of the 
subscales the item that is most representative of outcome is also the item that is indicated to be the 
least likely to receive a rating. For example, subscale 3 for ‘Risk of Harm to Self’ clearly identifies 
the item future plans as most representative of the subscale outcome, the item most difficult overall 
and also at the rating-scale category level and therefore meets all three criteria. Similarly, the item 
appetite for the subscale Basic Needs is highlighted to represent all 3 criteria. Outcomes of analysis 
showed that the items of Future plans and Appetite appear to be particularly prominent indicators for 
their subscales and therefore particular attention should be paid to these items when scored in 
practice.  
In addition, subscales 2, 4 and 5 also indicated that the item highlighted as the most 
representative of the subscale outcome was also the most difficult item overall or at the rating-scale 
category level. Again, these items are shown to be particularly informative in terms of the subscales 
they represent and therefore deserve particular consideration in clinical practice. 
However, it should also be recognised that items shown to be less likely or probable to 
receive a rating may also represent items that simply occur less often, i.e. they have a lower base rate. 
This presents a particular problem to this research as there is little understanding regarding the base 
rate occurrences of many of these items in the crisis population. Another possibility is that some of 
the items rated simply represent less concerning items, for example the item physical exercise may 
simply be a less concerning item for clinicians in general rather than representing a particular risk 
indicator when scored. Therefore it is important to assess the statistical outcomes of these findings 
against clinical understanding of the evidence.  
    
193 
Chapter 5: Subscale Analysis 
Defining subscale cut-offs and item indicators of crisis and risk 
 
 
Concentration was shown to be the potential risk indicator for the first subscale. On a 
practical level it can be appreciated that an individual who is unable to concentrate for any period of 
time would be at particular risk if they were to be treated in the community setting. Where significant 
concerns are raised regarding an individual’s concentration would suggest difficulties with basic 
problem solving, planning and organisation which would have implications in terms of compliance 
with a medication regime, self-care, for example planning and making meals, safety, for example 
remembering to turn the cooker or taps off, attending appointments and maintaining a good daily 
routine to support recovery. In terms of crisis decision theory (Sweeny, 2008) an individual is 
expected to negotiate three steps to decision making including 1) Assess the severity of the negative 
event, 2) Determine response options and 3) Evaluate response options. These steps are part of the 
process of crisis resolution. However, an individual who is unable to concentrate is unlikely to 
successfully negotiate these steps without support, which would increase their risks in terms of their 
ability to make safe decision whilst in crisis and their ability to positively resolve the crisis in order to 
support future crisis resilience. Coping and problem solving have been suggested as key buffers for 
resilience to suicidality (Johnson et al, 2011). As suggested above, without the ability to concentrate, 
any attempts to problem solve or to utilise effective coping techniques would most likely be futile and 
therefore make the individual more vulnerable to the negative effects of crisis and risk.  
Speech, future plans and social circumstances were shown to be the most representative items 
for the subscales that contain them (section 5.7) as well as potential key risk characteristics. The 
clinical understanding of these items in relation to crisis and community treatment has been outlined 
in the previous section and so will not be repeated here. 
Interestingly, the item physical exercise was shown to be the item least likely to receive a 
rating for the subscale Daily Structure. Potentially this suggests that this item is a characteristic risk 
indicator. However, it may simply represent a lack of concern by clinicians for changes in exercise 
regime by individuals experiencing crisis when compared to other items in the item pool. From an 
evidence-based clinical perspective there is a growing amount of research that provides sound 
evidence to suggest the importance of exercise for maintaining good mental health and for preventing 
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decline. Research to date has shown that exercise has a positive relationship with the outcome of 
different mental health difficulties such as depression (Blumenthal, Babyak, Doraiswamy et al, 2007), 
bipolar (Alsuwaidan, Kucyl, Law, & McIntyre, 2009; Sylvia, Ametrano & Nierenberg. 2010) and 
anxiety disorders (Strohle, 2009). Based on this evidence it could be suggested that where exercise 
presents itself as a cause for concern could represent a particular risk factor in terms of either a 
breakdown or lack of this helpful coping strategy that is likely to support a successful crisis recovery. 
Domestic Violence was shown to be a characteristic risk indicator for the subscale of Risk of 
Harm to Others. Thinking about this item clinically it is possible that this item is simply scored less 
frequently because it occurs less at base rate. As described earlier, it is difficult to be certain of this as 
the base rate occurrences of items is unknown for the crisis population. However, it is known that 
domestic violence is less likely to occur in the general population. It would be interesting to know if 
this increases in the crisis population. In 1995 it was shown that 26% of women and 17% of men 
reported that they had experienced domestic violence at some point in their lives (Mirrlees-Black, 
1999). 
Tearfulness was shown to be the potential risk indicator for the subscale Feelings and Affect. 
Tearfulness is accepted as a sign of distress for a number of mental health difficulties such as 
adjustment disorder and depression and is a key assessment criterion for mental state examination 
(Oakly & Malik, 2010). 
Change in appetite has long been associated with significant low mood and depression (Gask, 
Dowrick, Klinkman & Gureje, 2009) and suicidal behaviour (Cerel & Campbell, 2010), which are 
both significant indicators for acute mental health crisis as well as providing helpful risk indicators. 
 
5.9 Summary and Conclusions 
The rich information contained within the individual items of this construct provides the 
assessor with detailed pieces of a complex crisis jigsaw. It is only by bringing this information 
together, understanding the relationships between the pieces, that a more complete overview of the 
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picture can be appreciated. However, the method of identifying this information so that it can later be 
brought together must be logical and legitimate to ensure that the final picture created makes sense 
and has meaning. The final interpretation of crisis will aim to bring together the information identified 
from the 8 subscales. What this section of the research has done is looked at how this information can 
be identified and summarised so that it can be brought together in a logical and legitimate way. This 
aim has been completed by developing cut-offs for the subscales.  
Refining the individual item rating-scales (Chapter 4) provided healthy scales with clearly 
defined categories. Therefore the analyses completed in this section were based on the solid 
foundations of the refined individual item scales rather than the original 11 point cause for concern 
item rating-scales. The previous identification of unidimensional subscales provided further important 
evidence for the legitimacy of adding item scores together to act as indicators of the subscale 
construct level. The challenge for this section of the research was to transform the subscale totals from 
ordinal level to interval level data based on the Rasch model. Once this had been achieved it 
supported the implementation of percentile cut-offs to indicate the level on the construct of very low, 
low, moderate, high and very high. This section of the research has successfully developed 
informative and meaningful subscale cut-off points for this measure based on percentile calculations 
of the Rasch transformed interval level subscale totals.  
The percentile parameters were shown to be comparable in terms of understanding areas of 
strength and weakness across the different subscales. Subscales indicating a low level of cause for 
concern (below the 40
th
 percentile) will indicate areas of strength compared to those indicating higher 
levels of cause for concern (above the 60
th
 percentile), which will be areas of particular vulnerability 
or weakness. Areas of vulnerability highlighted by the percentile outcomes may help to focus 
treatment in those particular areas, whilst areas of strength may act as protective factors that can be 
monitored for signs of stability or deterioration. This will be particularly useful to CRHTs in helping 
to direct resource in terms of the level of input required and also skill or the type of support needed, to 
tailor care to that particular patient.      
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 In terms of the individual items that comprise each of the subscales, the Rasch model 
supported the identification of both the most representative items for each of the subscale constructs 
and the items that were least likely to receive a score, i.e. the most difficult to be rated for cause for 
concern. It is anticipated that identifying the items that are least likely to be scored as concerning 
might help future scale development by reducing the scale length. Where an individual scores high for 
cause for concern on an item least likely to receive a score of concern on a construct would make 
rating the remaining items on the subscale a redundant exercise as it could be predicted that the 
remaining items in the subscale would also receive a similarly high rating. This would significantly 
reduce the number of items necessary to provide information on the subscale although at the same 
time it should be recognised that this would further reduce the richness of the data. To use this 
approach would first require further research to confirm the items least likely to receive a score for 
each of the subscales and would be based on a much larger and therefore representative sample. This 
would be to ensure that decisions made on the rating of only a small subset of items would be equally 
as valid and reliable as rating the subscale in its entirety.   
 Items that have been identified as the least likely to receive ratings of significant concern may 
be assumed to be the most risky items, i.e. if an individual is rated as a high cause for concern on 
these items this may represent a significant risk for treating that person at home. However, other 
hypotheses may also be relevant here. For example, it may be that mental health professionals’ 
understanding of these items prevented them from rating the item with confidence and therefore they 
tended to rate these items less. This links back to the importance of providing comprehensive training 
for staff to use this measure, especially when it is hoping to measure a presentation as complex as 
crisis. It could also be hypothesised that some of the items represent situations that occur at lower 
frequency in general, e.g. the rate of domestic violence in the general population is low and therefore 
less likely to be reported in general. However, currently there is little research that specifically looks 
at the base rate figures for the crisis population, making it impossible to ascertain whether or not an 
item is in fact difficult to score or has a naturally low occurrence in terms of base rate. Therefore, it is 
important to interpret these results with caution and flexibility. In terms of future research and future 
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measurement development, this may provide the initial evidence from which further investigation into 
items that are most representative of risk can be completed . 
The challenge now is to use this information to design an overall scale scoring system that 
will provide a summary outcome statistic. This will give an overall impression of the individual’s 
presentation with the aim of guiding clinical treatment decisions.  
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Chapter 6 
Structure and Characteristics 
The Crisis Risk and Adaptive Functioning Tool 
 
6.1 Introduction 
The basic structure of the item pool has been identified through PCA and the subscales have 
been assessed using techniques from Rasch analysis (Chapters 3-5). Specific characteristics regarding 
the most representative item and the least likely item to be scored as causing concern were identified 
for each subscale through the process of Rasch analysis. These analyses were possible because the 
subscales met the assumption of unidimensionality for Rasch analysis (Chapter 3, section 3.6), which 
supports meaningful comparison of item functioning. In meeting the criteria of unidimensionality for 
each of the subscales, evidence was provided for the legitimacy of adding the item scores together to 
provide a meaningful subscale total score.   
The information presented by each of the subscales reflects extensive detail to understand the 
complexity of a person’s crisis. However each subscale is unable to provide clarity concerning the 
overall global crisis presentation in isolation. It is only in bringing this information together, to see 
how this information fits, links and interweaves, that an overall understanding of the complexity of 
crisis can be fully appreciated. The Rasch model may offer an approach to understanding how the 
overall global information contained within the crisis measure relates to each other, offering a 
representation of the overall concept being measured. Rasch analysis would therefore act to extend the 
understanding of the item pool structure offered by the PCA analysis (Chapter 3),  
One method for bringing the information contained within the global overall measure would 
be to bring this information together by simply totalling the subscale total scores to represent an 
overall level of crisis. The question to be answered first is how legitimate it would be to do this in 
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order to provide an overall crisis measure total. Would such a total really be representative of a 
person’s crisis level or overall cause for concern? Similar to the development of the individual 
subscale cut-offs, the first step is to assess how the global overall measure functions in terms of the 
relationships between items as a whole body, through an assessment of the dimensionality of the 
whole measure. Where item scores are totalled to give an impression of a construct there is an 
underlying assumption that all of the items inform one dimension. Therefore, the aim for this chapter 
is to understand the functioning of this measure as a whole in order to appreciate the qualities of the 
measure which may support the validity of summarising the information provided by the subscales to 
provide a representative overall level on the construct of interest (Thurstone, 1931b; DeMars, 2010).  
This may initially appear counterintuitive based on the findings of the PCA and Rasch 
analysis that has shown eight separate unidimensional subscales. Brandt (2008) helpfully used the 
description of measuring a person’s mathematical abilities to explain the concept of the bi-factor 
model. The aim of measurement in the context of a person’s mathematical ability is to measure this 
single overall dimension, i.e. mathematical ability. However, mathematical ability in itself is 
comprised of a number of subdimensions within which an individual may demonstrate areas of 
strength and weakness. This describes the bi-factor model whereby an individual demonstrates an 
overall ‘ability’ or ‘trait’ on a general or dominant dimension of interest but also shows particular 
strengths or weaknesses in a number of subdimensions. For this research in particular, the overall 
general or dominant dimension is the level of treatment required from acute mental health services 
(CRHT or inpatient services) but this overall understanding is informed by a number of 
subdimensions across which the individual may demonstrate areas of strength or weakness and these 
are the eight subscales identified through the PCA (Chapter 3). 
To analyse this type of model there has been the development of specific bi-factor binary item 
response analysis procedures (Gibbons et al, 2007). However, there has been very little development 
in this area for graded response data, such as the measure developed through this research, until very 
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recently (Brandt, 2008) and these are currently only used by experts in the field of item modelling 
using specific software developed for this purpose.    
This section of the research aimed to understand the likeliness of the item pool containing a 
bi-factor model structure. If a bi-factor model is indicated it would comprise of one core underpinning 
dimension that would represent and describe the common theme of the measurement provided by the 
66 items as well as the sub-dimensions (subscales) they describe (Chapter 3). If the presence of a bi-
factor model with a core dominant dimension is shown, the next step is to look at analysing the item 
pool as a whole in order to understand the dominant dimension’s key characteristics and what it may 
offer in terms of expanding our knowledge about the core element of crisis assessment.  
Understanding the characteristics and qualities of crisis will support an accurate appreciation 
of how meaningful the summed subscale outcome data will be for the purposes of guiding treatment 
decisions. However, this research aims to provide a clinically meaningful tool as well as a statistically 
accurate measure which requires the continuous critical appraisal of the outcomes of analysis to 
ensure that the measure is clinically relevant and meets the ultimate aim of this research, which is to 
support crisis assessment treatment decision making.  
Therefore the aims of this section are to: 
1. Assess the dimensionality of the crisis measure by analysing the overall structure utilising 
techniques from CTT and Rasch analysis (section 6.2). 
2. Identify the core characteristics of the crisis measure, i.e. the items that are most 
representative of crisis assessment and the items least likely to receive a rating for cause for 
concern (most difficult items to receive a rating) (section 6.3). 
3. Appraise the usefulness and clinical relevance of the crisis measure’s total score for 
understanding a person’s crisis presentation and for the purposes of comparison across time 
intervals or between individuals (section 6.4).  
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4. Describe the primary dominant dimension of the crisis measure as identified by the scree plot 
based on the information obtained from the above analyses (section 6.5). 
 
6.2 Assessing the Model Structure of the Crisis Measure 
To obtain a basic understanding of the crisis measure’s structure there are two main 
techniques that will be used here; analysis of the scree plot and statistical analysis of 
unidimensionality using Smith’s (2002) approach. There are more complex techniques embedded in 
Structural Equation Modelling (e.g. Pearl, 2000; Simon, 1953 ; Wright, 1921) which enable 
comprehensive modelling of measures such as the crisis measure. Structural Equation Modelling is a 
useful technique for identifying latent variables that are not directly assessed by the measure but are 
exposed through understanding the variables’ intercorrelations (Ullman, 2006). This analysis can 
uncover latent psychological processes that can then be further investigated through research 
(Bornstein, 2011).  However, this would be used in this case as a confirmatory technique to test 
hypotheses regarding the structure of the crisis measure following a much more substantial pilot to 
obtain a dataset of at least 660 based on the 66 item measure (calculated from Nunnally, 1978), 
although a sample closer to 1000 would provide more confidence in the findings (Comrey & Lee, 
1992; Tabachnick & Fidell, 2007). A large scale pilot is outside of the scope of this research. This 
section will generate the structural model hypotheses upon which future Structural Equation 
Modelling may be used to assess these hypotheses and confirm a final structural model.  
6.2.1 Analysis of the Scree Plot 
One method for analysing the dimensionality of an item set is to study the eigenvalues of the 
inter-item correlation matrix. As with PCA, there is an assumption of normality but for the same 
reasons stated in Chapter 3 (section 3.3), data was not pre-processed here even though the item data 
spread was not normally distributed. This is due to the data being skewed to the zero point and 
therefore likely to reduce the inter-item correlations, downwardly biasing the loadings. Therefore pre-
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processing the data would only strengthen the outcomes of PCA and eigenvalues obtained for the 
scree plot (Figure 6.0).  
Figure 6.0 - Scree Plot of the 66 Item Crisis Measure 
 
Figure 6.0 The scree plot indicates a difference of 23.64 eigenvalues between the first and second 
eigenvalue on the scree plot. The second component is only 16.6% of the first component. 
 
The most common method for studying the eigenvalues is to plot the eigenvalues onto a graph 
called a scree plot. The general pattern of a scree plot is a steep drop at a point between eigenvalues 
with the rest levelling off at the bottom (the scree effect). To analyse the scree plot for the number of 
dimensions in the crisis measure, the number of eigenvalues before the steep drop are counted as 
representing the dimensionality of the of the overall item pool. Hambleton and Rovinelli (1986) 
commented that use of the scree plot for analysis of dimensionality was likely to indicate too many 
dimensions. However, due to the previous use of parallel analysis (Chapter 3, sec 3.4.4) to identify the 
number of dimensions to retain, the focus here will simply be on the pattern of the eigenvalues.  
Zwick &Velicer (1986) described the scree plot test of dimensionality as “generally accurate but 
Component 1 - 28.331 
Component 2 – 4.692 
A difference of 23.64 eigenvalues points observed 
between the first and second eigenvalue. 
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variable”. It has been suggested that all factors/dimensions with eigenvalues greater than one should 
be retained but this has been found to retain extra factors (Reckase, 1979) and therefore the more 
direct approach of studying the scree plot has been used here.  The evidence for the reliability of the 
outcomes of scree plots for dimensionality is variable at best and therefore will be used here as a 
scoping exercise to obtain a general overview of the scale dimensionality before undertaking a more 
statistical analysis approach. 
To assess the dimensionality of the data, a scree plot of the eigenvalues was graphed (Figure 
6.0). The scree plot indicates that there is one dominant primary dimension as indicated by the steep 
drop between the first and second eigenvalues, a drop of approximately 23.6 points. However, there is 
another smaller drop between the second and third eigenvalues and again between the third and fourth 
eigenvalues before the plot levels off. This could be interpreted as either one or three 
factors/dimensions. Overall there appears to be one dominant primary dimension and two much 
smaller dimensions.  
6.2.2 Analysis of the Residuals of PCA 
As in Chapter 3 (section 3.6), the residuals of PCA of the Rasch model were analysed for the 
purposes of understanding the dimensionality of the scale. As before, the first step was to complete a 
preliminary analysis to study the person fit statistics to the Rasch model. The complete dataset for the 
66 item pool set was analysed using RUMM2030 software. Where person fit statistics fell outside of 
reasonable limits (+/- 3.5) they were removed. The unidimensionality of the components was tested 
using the method as described by Smith (2002). The same method outlined in Chapter 3 (section 3.6) 
was adopted here to assess the unidimensionality of the overall crisis measure. Following the analysis 
approach outlined by Smith (2002), two subsets of items were compared using an independent t-test. 
If the measure is unidimensional then no more than 5% of the comparisons should be significant 
(Porta et al, 2011; Smith, 2002). Where <5% of comparisons are shown to be significant, this can be 
assigned to chance. When >5% comparisons are shown to be significant, the confidence intervals are 
wrapped around the statistic to account for the measurement error. When this occurs, 
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unidimensionality is obtained where the binomial statistic is <0.05 and a binomial statistic of >0.05 
indicates a bi-factor or multidimensional model. 
Although possible unidimensionality was indicated in the analysis of the scree plot, the t-test 
following the PCA of the residuals indicated that >5% of the t-tests were significant, which is greater 
than that expected by chance. To check this result the confidence intervals were wrapped around the 
outcomes using the binomial test, which also indicated that the outcome did not fall within the 
confidence intervals and therefore the crisis measure is not unidimensional,  indicating a possible bi-
factor model or multidimensional model (binomial: no. < 5% = 73, N=254, Lower 95% CI-Proportion 
= 0.261 = >0.05).  
Although the data suggests the presence of an overall general dominant factor, the statistical 
analysis did not show unidimensionality. Therefore it would not be appropriate to simply total the 
individual item scores to obtain an overall representation of the individual’s need in terms of 
treatment from acute mental health services. A different approach to obtaining this overall impression 
of the individual’s presentation will need to be developed (Chapter 7).  
6.2.3 Hypotheses on the Structural Model of the Crisis Measure 
The structural model of the crisis measure is not clear from the outcomes of these basic 
analyses. What is clear from the scree plot of the eigenvalues is that there is one particularly dominant 
primary dimension above a number of lesser dimensions. This may indicate that there is a dominant 
crisis dimension, e.g. Crisis Recovery Indicators, that influences the outcomes on the other lesser 
dimensions. For example, a high level of cause for concern on the Crisis Recovery Indicators may 
lead to increased levels of concern on the lesser subscales. Alternatively, it may be that there is a 
mediating dimension which acts as a filter through which the remaining dimensions are seen, for 
example, subscale 4: Mediating Factors focuses on the protective factors that support an individual to 
remain in the community and may well influence the cause for concern indicated on the other 
subscales such as Adaptive Decision Making and Risk of Harm to Self. A third hypothesis would be 
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that the results may indicate a bi-factor model whereby the items provide information to a number of 
lesser dimensions as well as the dominant primary dimension. It does not appear that this is a purely 
multidimensional measure due to the demonstration of a particularly dominant primary dimension and 
therefore the hypothesis of a multidimensional model can be ruled out for future confirmatory 
statistical analyses through Structural Equation Modelling techniques. 
 
6.3 Identification of Item Characteristics 
The results of the scree plot indicated that there is one dominant primary dimension, but the 
outcome of the residuals of PCA analysis demonstrated that the item pool did not meet the criteria for 
unidimensionality with >5% of t-tests shown to be significant. Currently, there are very limited 
resources for the analysis of bi-factor graded response/rating scale models and those that are starting 
to become available are still being discussed in the literature and tested. The indication that there is 
one dominant primary dimension supported the decision to apply the data to the Rasch model for 
exploratory purposes. The Rasch model has been shown to be robust in estimating person and item 
parameters despite the violation of underlying assumptions such as the assumption of 
unidimensionality. This has been demonstrated through a number of simulated data research projects 
that specifically aimed to test the robustness of the Rasch model and other Item Response Theory 
models (Forsyth, Saisangjan & Gilmer, 1981; Harrison, 1986; Slinde & Linn, 1979b; Yang, 2007) and 
specifically that the violation of unidimensionality does not have an impact on item difficulty 
estimates (Yang, 2007). In a particularly useful model comparison Ip (2010) reported the results of a 
theoretical investigation into the empirical differences between multidimensional item response 
models (with a particular interest in models with one dominant primary dimension) and 
unidimensional models. The research concluded that the differences between these models were 
empirically indistinguishable with the outcomes representing the key dominant dimension, effectively 
describing the construct of interest. This understanding of measurement is much more in tune with the 
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real world context where responses to items are generally influenced and/or determined by a number 
of factors. 
The purpose of applying the dataset from this research to the Rasch model was to identify the 
items most representative of the key features of the item pool overall whilst acknowledging that there 
may be limitations in terms of interpretation due to the dataset not meeting the unidimensionality 
criteria.  
The full 66 item dataset was applied to the Rasch model to identify the items that are most 
characteristic of the crisis assessment. Items that were shown to have the closest fit to the Rasch 
model may indicate key assessment items for crisis and assist the future development and refinement 
of the measure. In addition, the location of items on the Rasch logit scale was analysed to identify 
items that were less likely to receive a score and therefore may indicate higher levels of concern when 
scored, possibly providing key risk indicators for assessment. 
6.3.1 Identifying Items Most Representative of the Crisis Measure – Item Fit Analysis 
The item fit residual is the difference between the observed and Rasch expected item score 
(Bond & Fox, 2007; DeMars, 2010). The closer the item observed outcome is to the Rasch model 
expected outcome the closer to 0 the fit residual statistic will be. In reality, item observed scores 
rarely mirror exactly the Rasch model predicted outcomes. Items that have fit residuals close to the 0 
point may represent the key features of crisis assessment and would be considered the assessment 
items that provide the most relevant information to the decisions made based on this model. Table 6.0 
and Figure 6.1 outline the ten items with the smallest fit residual statistics, which identifies them as 
the most representative of the crisis measure’s item pool. The items that comprise ability to take 
control and intent to commit suicide were shown to fit the Rasch model closest. 
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Table 6.0 – Fit Residuals for the Crisis Measure 
Subscale Item  Fit Residual 
Recovery Indicators (1) Ability to take control -0.006 
Risk of harm to self (3) Intent to commit suicide 0.021 
Adaptive Decision Making (2) Response to hallucinations 0.065 
Risk of Harm to Others (6) Harm to others 0.070 
Mediating Factors (4) Support networks 0.086 
Adaptive Decision Making (2) Insight -0.087 
Basic Needs (8) General wellbeing 0.111 
Risk of Harm to Others (6) Risk of neglect of others 0.135 
Recovery Indicators (1) Ability to relax 0.143 
Mediating Factors (4) Social Circumstances -0.147 
 
Table 6.0: indicating the fit residuals of the 10 items that fit the Rasch model closest for the crisis 
measures’ 66 item pool. 
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Intent to Commit Suicide
Ability to Take Control
Insight
Social Circumstances
The 0.000 fit residual 
indicates perfect fit  to 
the Rasch Model and 
therefore items that are 
most representative of 
the underlying construct.
  
 
 
Figure 6.1 Plot outlining the 10 items that have the smallest fit residuals when their observed outcome 
was compared against the Rasch model’ expected outcome. Items falling closest to the 0 point in the 
centre of the logit metric are most representative of the Rasch expected model. 
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The items shown to be the most representative of the underlying construct covered by the 66 
item pool have been taken from all but 2 of the subscales. Subscale 5 for Daily Structure and Subscale 
7 for Feelings & Affect are not represented by these 10 items. The 5 closest fitting items to the Rasch 
model will be discussed further here. 
Interestingly, ability to take control is shown to be the most representative item for this item 
pool and therefore most representative of the core underlying construct for the measure. This item has 
strong links to coping theory, which is one of the underpinning theories of crisis (Chapter 1, section 
1.0.4.4). The item ability to take control was conceptualised in the definition list for the crisis measure 
as a person’s ability to manage situations effectively and to steer situations towards a desired 
outcome. The guidance for scoring this item emphasises an appraisal of a person’s ability to 
effectively and helpfully manage and cope. When compared to the definition for crisis by Roberts 
(2002) as outlined in Chapter 1 (section, 1.0.2.3) and the working crisis definition of this research 
(Chapter 1, section 1.0.5) it can be seen that where an individual is presenting as a cause for concern 
on the item ability to take control, their usual coping mechanisms will have failed and they will 
perceive themselves as being unable to face stressors. This also fits in well with more recent research 
that has linked poor coping and social problem solving with suicidality (Pollock & Williams, 2001; 
2004)  and good coping and problem solving has been related to resilience (e.g. Grover et al., 2009; 
Priester & Clum, 1993b; Yang & Clum, 1994).     
The following 3 items (intent to commit suicide, response to hallucinations/delusions, risk of 
harm to self) relate to the subscales ‘risk of harm to self’, adaptive decision making and risk of harm 
to others. Linking this back to crisis theory and its underpinnings these items appear to link with 
principles related to coping and self-management specifically relating to thoughts and cognitions and 
the potential behavioural consequences. The Yerkes-Dodson arousal curve (1908) outlines the 
relationship between arousal and performance (Chapter 1, section 1.0.2.3), suggesting that when 
arousal is significantly increased, the ability to cope and to be resourceful is hindered and as a 
consequence, performance is hindered. In the context of Decision Theory (Baron 2000) and the 
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evidence indicating that judgement and decision making are significantly influenced by increased 
emotion and arousal, it is clear how increased arousal leading to and resulting in crisis would have an 
impact on performance in terms of decision making and resulting behaviours. The term performance 
or resulting behaviours described here relates directly to the items regarding an individual’s response 
to thoughts/hallucinations/delusions, risk of harm to self in terms of their intent to commit suicide and 
risk of harm to others. Where routine coping fails, individuals experiencing crisis will often look for 
more extreme answers to their predicament. Under already pressured circumstances, these answers for 
their crisis experience are not always the most helpful possible resolution choices. Research has 
suggested that there are a number of cognitive biases in a range of processes such as memory and 
rumination which have been associated with increased likeliness of suicidality (Morrison & 
O’Connor, 2008; O’Connor & Noyce, 2008) and relates to the three items identified, which all have 
aspects of risk of harm to self and therefore risk of suicide. An individual’s ability to manage and 
cope with their difficulties will be significantly impaired throughout the duration of crisis. Ultimately, 
the safety of the patient and of others in the community is of primary concern when treating an 
individual in their home environment where professional support cannot be continuous. Therefore, 
where safety and risk is of paramount importance, it is not surprising to see that risk of suicide, 
response to hallucinations/delusions and risk of harm to others demonstrate some of the closest fits to 
the Rasch model for crisis assessment and have been shown to be some of the most representative 
items of the underlying dominant construct for this measure.  
 Interestingly, support networks are indicated as the 5
th
 most representative item for this 
measure. Hobbs (1984) indicated the importance of protective factors and vulnerability factors in the 
development of a crisis state (Chapter 1 Figure, 1.1), which is one of the underpinning theories in the 
crisis literature. This research takes this concept further, clearly indicating the importance of 
protective factors (mediating factors), specifically the patient’s networks of support for managing 
crisis and working towards a helpful crisis resolution in the community. Support networks were 
described in the definition list for this measure as the relationships with other individuals and groups 
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that support a person to function both physically and emotionally in the community. This outcome, 
suggesting that support networks are particularly important for successful home treatment, reflects a 
recent study that identified a person’s perception of social support as the major predictor of lower 
levels of suicidal ideation independent of depression and hopelessness (Chioqueta & Stiles, 2007). 
Therefore, where support networks are indicated to be a particular cause for concern, more support 
from either the community or inpatient services would be required. 
 
6.3.2 Item-Person Map 
Figure 6.2 shows the RUMM2030 Item-Person map on a horizontal scale. The items are 
mapped out by their rating-scale categories. For example item 1 has 3 categories on its rating scale 
and each category point is mapped onto the item-person threshold map. This shows that overall the 
item difficulty (N=330, mean location is fixed at 0, SD = 1.114) is higher than the overall level of 
cause for concern presented by the sample (N=330, mean location = -2.512, SD = 1.377). When this 
is considered in the context of the population the crisis measure was piloted with, it is not surprising 
to find that the item difficulty has been shown to be higher, in terms of the location along the logit 
scale, compared to the general level of cause for concern posed by the sample. For the purposes of 
measuring crisis, the patterns in the layout/fall of the item and person difficulty levels are both 
expected and preferred. It is expected because, as outlined in Chapter 3 (section 3.3) the crisis sample 
represented on the crisis continuum from ‘no crisis’ through to ‘inpatient admission’ whereas the item 
pool was developed to represent only the ‘crisis present’ part of the crisis spectrum. Therefore, there 
will be a number of patients toward the less acute end of the crisis spectrum, not considered to be in a 
state of crisis and therefore not taken on by the CRHT. This was also indicated by the descriptive 
statistics outlined for the individual subscales (Chapter 5, section 5.4) where the data was skewed to 
the zero point as shown by the Shapiro-Wilkes outcomes.  
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Figure 6.2- Item-Person Threshold Map for the CRAFT 
 
 
 
 
Figure 6.2: Item-Person Threshold Map (item thresholds/categories are represented in blue and persons 
represented in red) outlining the spread of the items against the sample distribution. Below the Item-
Person map is the hypothesised relationship between the Item-Person spread and a crisis spectrum. 
 
The aim of scale development is for the measure to have the capacity to represent the crisis 
construct at each level of the crisis spectrum. For the purposes of CRHT assessment it is particularly 
important that the measure can differentiate between those who present with crisis and those who do 
not. As the measure was piloted to represent all crisis levels from no crisis through to inpatient 
admission, the data collection has been used for this purpose. However, the items were developed 
from interviews and focus groups that specifically concentrated on indicators of the crisis state and 
therefore it would be expected that items would receive scores indicating cause for concern once the 
Inpatient 
Admission 
Crisis/CRH
T 
No Crisis Inpatient admission 
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crisis state was shown to be present. Based on this understanding, it is hypothesised that the item 
difficulty will start at a higher level on the Rasch location metric than the person levels due to the 
items starting at the point where crisis is indicated (circled on Figure 6.2 in red), whereas the crisis 
sample will represent both the non-crisis and crisis populations on the Rasch location spectrum. 
 It was shown that there are two breaks in the spread of the items towards the higher end of 
the location spectrum (circled in green in Figure 6.2 above). There is one item, speech, that is shown 
to be standing alone at >+11 logit area on the location metric, which infers that this is a particularly 
unlikely item category to receive a score for, i.e. to have significant cause for concern is one of the 
probable response categories. On closer inspection of the Item-Person Category location map 
(Appendix 13) this item category was shown to have a rare occurrence and its isolation on the map 
suggests that for an individual to show this level of difficulties with their speech and/or 
communication of need would present as a significant concern and a risk indicator. Considering the 
context of the CRHT providing treatment in the community, it is logical to expect an individual’s 
ability to effectively communicate and to have good speech would be vital for home treatment. An 
individual’s risks will increase where that person is unable to communicate their needs effectively as 
discussed more fully in the previous chapter (section 5.7).  
After this item category (Figure 6.3) there is approximately a 6 logit gap before a clustering of 
13 item categories around the 5 logit to 8 logit locations on the metric (Appendix 13). The next 
highest item categories on the item rating scales were appropriateness of mood, domestic violence, 
risk of neglect of others and poverty of thought. The remainder of the item category locations fell 
between the 4 logit and -4.5 logit locations. The item ability to manage symptoms was shown to be the 
most likely item to receive a score for on the first category of the cause for concern rating scale. 
Again, this links in with the working definition presented by this research (Chapter 1, section 1.0.5), 
focusing on a person’s ability to manage and cope with their difficulties in order to function in an 
adaptive manner in the community and to resolve their crisis in a helpful way. Ability to manage 
symptoms also links in with the idea that crisis significantly impacts a person’s ability to make 
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adaptive decisions and to be resourceful, ultimately impacting on the person’s ability to make 
decisions, often shown through their behaviour and speech.    
The data for analysis was obtained for a community crisis population and it is seen that the 
majority of people and items group together centrally and tail off towards either side approximately 
following a normal distribution. It could be deduced that the bulk of the central tendency represents 
those falling within the community crisis population with those falling towards the tails representing 
the extremes of the sample population i.e. those not in crisis towards the left hand side of the scale and 
those with particularly acute presentations and possibly requiring admissions towards the right hand 
side of the scale. The hypothesised relationship between the Item-Person map and the crisis spectrum 
is indicated below the item-person map in Figure 6.3.   
6.3.4 Item Risk Indicators 
Items that are shown to be less frequently scored through Rasch analysis are estimated by 
anchoring either the sample ability or the item difficulty, i.e. at a mean of 0 with a standard deviation 
of 1. The item difficulty is the level of cause for concern required for approximately 50% of 
individuals to be rated on that item. Therefore, if an item has a difficulty estimate of 0.2 then 
individuals with a cause for concern level at 0.2 would be expected to rate on this item 50% of the 
time. Figure 6.3 below is the Item-Person location map on a vertical scale. This map indicates the 
individual items (items as a whole without differentiating between the rating scale categories) and 
their locations along the logit scale. The items toward the top of the scale (positive logit scale 
numbers) indicate items that are the least likely to receive a rating for as a whole. The items toward 
the bottom of the scale (toward the minus logit numbers) indicate the items that are most likely to 
receive rating. Similarly, individuals shown to be toward the top of the metric are those whose cause 
for concern is greater and therefore they are more likely to be experiencing crisis. Examination of the 
item location tables on RUMM2030 supports accurate identification of item and person locations. The 
10 items least likely to receive ratings are outlined in Table 6.1 below.  
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Figure 6.3 Person-Item Map Outlining Item Difficulty Locations 
 
Figure 6.3 Example of Item-Person location map indicating the spread of item to person difficulty 
estimates. Items (on the right hand side of the metric) toward the top of the metric are indicated as the 
most difficult. Not all items are displayed as they run off to the right of the Figure.  
 
Key: Item key – items are numbered according to original 143 item pool for RUMM2030 analysis. The 
table below indicates the item labels for the top three rows of items: 
 
Item Number in Figure 6.3 Item Label Item number in final 66 item 
crisis measure 
10062 Appropriateness of mood 66 
10046 Domestic violence 57 
10013 Speech 29 
10004 Poverty of thought 20 
10011 Overall acceptance of support 27 
10043 Risk of neglect of others 54 
10030 Ability to take control 16 
10042 Violence and aggression 53 
10002 Stream of thought 18 
10061 Appetite 65 
10015 Overall thought content and clarity 1 
10016 Concentration and attention 2 
10008 Confusion 24 
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Table 6.1 – Items Locations for the Items Least Likely to be Rated 
Subscale Item  Item location 
Basic Needs (8) Appropriateness of mood 3.639 
Risk of Harm to Others (6) Domestic violence 3.517 
Adaptive Decision Making (2) Speech 3.295 
Adaptive Decision Making (2) Poverty of thought 2.137 
Adaptive Decision Making (2) Overall acceptance of support 2.025 
Risk of Harm to Others (6) Risk of neglect to others 1.810 
Recovery Indicators (1) Ability to take control 1.279 
Harm to Others (6) Violence and aggression 1.256 
Adaptive Decision Making (2) Stream of thought 1.223 
Adaptive Decision Making (2) Capacity to consent 1.165 
 
Table 6.1 Table indicating the logit locations of the 10 items that are shown to be most difficult to rate 
based on the Rasch model for the 66 item pool. 
 
The items outlined to be the least likely to cause concern are found in subscales 1- Recovery 
Indicators, 2 – Adaptive Decision Making , 6 – Risk of Harm to Others and 8 – Basic Needs. The 
majority of the items appear to centre around thought processing and harm, which may suggest that 
these are key risk indicators for crisis assessment. The top five items suggested through Rasch 
analysis to be helpful risk indicators will be described in more detail below.  
Although Rasch analysis can draw attention toward those items that are shown to be 
particularly difficult to receive ratings, it cannot indicate the reasons for why this has occurred. It is 
therefore up to the researcher to make these inferences or hypotheses. Domestic violence is shown to 
be the second most difficult item to receive a rating for cause for concern. It could be considered that 
this is because domestic violence only occurs in the most serious incidences of crisis and therefore 
when rated indicates someone who is particularly at risk and requires more structured support. 
However, it may simply reflect the general levels of incidence observed for domestic violence in the 
population/community as a whole rather than as a particular risk indicator for the crisis population. 
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The difficulty for this research is that the base rates of occurrence for the crisis population are not 
known and therefore there is no appropriate context in which to judge the difficulty of items. In 
addition, items that are shown to be difficult to rate as a cause for concern could be specific to a 
particular condition or presentation. For example, scoring for cause for concern on the item ‘speech’ 
may be specific to some particular types of presentation, e.g. acute psychotic episodes. Alternatively, 
items that are shown to be less likely to cause concern may act as particular indicators of risk, and 
therefore obtaining a score on these items, even a low one, may indicate particular cause for concern.  
 It is important to interpret the information provided from the difficulty estimates flexibly and 
with caution. Although items that are indicated as particularly ‘difficult’ may act as red flags for 
assessment, it should be appreciated that some of these items may simply be difficult due to the 
frequency of the under-reporting for example, rather than them being particular indicators of risk. 
Appropriateness of mood was shown to be the item least likely to be rated as causing concern 
through Rasch analysis. This item is supported clinically through previous identification of this item 
as a key indicator of mental state as demonstrated through its use in both The Psychiatric Interview 
and Mental State Examination, which are both used worldwide (Andrews & Ovsiew, 2009). 
Domestic Violence and speech were both identified as risk indicators for their subscales and 
therefore won’t be discussed further here as they have already been discussed in relation to crisis 
assessment previously (Chapter 5, section 5.8).  
Poverty of Thought describes a significant breakdown or block in an individual’s thought 
processing which is often observed as an inability to answer questions, stopping mid-sentence or 
moving across topics within a conversation that does not flow or follow. This item is used as part of 
diagnostic assessment for Schizophrenia or psychotic experiences and is also included in The Mental 
State Examination (Akiskal, 2008). As well as providing a useful symptom criterion for assessment 
on a practical level this also relates to some of the considerations made for concerns related to the 
item Speech. Communication is particularly important for home treatment and particularly for 
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individuals who are experiencing mental distress at levels as acute as those associated with mental 
health crisis. Therefore, difficulties in communication associated with poverty of thought would be 
particularly problematic for treating a patient in their home environment and would present a 
particular risk indicator for crisis home treatment.  
Overall Acceptance of Support reflects an individual’s willingness to engage and accept 
treatment from the CRHT but also encapsulates the ability of the patient to engage in support 
provided from their closer support networks through family, friends and the community. The 
importance of engagement and treatment adherence has been highlighted by a number of authors in 
the field of crisis (e.g. Tacchi & Scott, 2008),  acknowledging the collaborative approach essential to 
community treatment approaches.   
 
6.4 Appraising the Usefulness of Whole Scale Cut-offs  
The evidence presented in this Chapter of the research suggests that the crisis measure does 
not meet the criteria for statistical unidimensionality although there is evidence of one primary 
dominant dimension from the scree plot (Figure 6.0). This presents a challenge to the decision to sum 
the item scores to provide a total. The Rasch literature suggests that unidimensionality should be 
assessed through a number of approaches both statistically and using methods such as scree plots. As 
expected the measure did not meet the criteria for statistical unidimensionality which was suggested 
by the identification of 8 subscales through the PCA. However, there is a strong indication that there 
is a primary dominant concept that the items contribute information to and ties these subscales 
together. From a theoretical perspective this would also be expected as the items are all being scored 
within a very specific context of crisis assessment and therefore the way the items are scored will be 
contributing information to an overarching understanding of the context. The specific point of interest 
here is to try and understand what this specific context really is. Is it as simple as crisis assessment or 
is it some other overarching concept such as ‘community treatment’ or  ‘ability to effectively work 
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with CRHT’ for example. This indicates that summing the item scores to provide an overall total score 
for this measure would not be a legitimate representation of a level on a core underlying construct due 
to evidence that the items may be representing more than one key dimension. However, this does not 
mean that a whole scale cut-off cannot be provided for this measure using other approaches. These 
will be explored further in Chapter 7.  
 
6.5 Summary and Conclusions 
The evidence provided from this analysis for the crisis measure indicates that it is most likely 
to meet the criteria for a bi-factor model. What this suggests is that the information provided by the 
items on this scale informs an overall picture of a crisis construct as well as more specific information 
about focused areas that contribute to the overall understanding of the crisis presentation. In terms of 
utility, the bi-factor model is particularly helpful for providing useful information to CRHT mental 
health professionals both in terms of providing an overall crisis picture but also for informing 
treatment plans by identifying particular areas of strength and weakness.  
The indication of a bi-factor model would suggest that there is a core underpinning dimension 
that brings harmony to the overall scale, giving the subscales a common ground on which to function. 
The challenge here is to understand what information the underlying, underpinning dimension offers 
to the assessor. Is it an overview of the construct of acute mental health crisis or is it some other 
construct integral to the assessment of individuals who are experiencing crisis? This hypothesis could 
be further explored using techniques embedded in Structural Equation Modelling in future research. 
At this point however, it is helpful to draw together the evidence to guide toward the most appropriate 
label for the construct represented by this scale. For example, the evidence obtained in the interview 
and focus group stage of this research (Chapter 2) suggested that it was not the symptom level that 
was important for crisis assessment but the level of cause for concern in terms of that person’s ability 
to manage and cope in a healthy adaptive way, working towards a positive resolution of their crisis. 
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This information was supported by an appreciation of both the risk and protective factors relating to 
each item which helped to determine how much of a cause for concern that person was. In terms of 
the evidence provided from this analysis, it was shown that the items most representative of the 
measure’s underpinning construct tap into concern for an individual’s ability to cope and manage at 
home based on their own personal strengths, the support of others, and their risk of harm to self and 
others.  
The evidence appears to suggest a theme relating to an individual’s ability to cope in a 
healthy way, with appropriate support structures, in order to manage in their own environment and to 
function in an adaptive manner appropriate for the community setting. Where the cause for concern is 
raised it indicates some impairment of that person’s ability to manage in their own environment, to 
function in the community setting in an adaptive way and to stay safe. Ultimately, this is represented 
by a decrease in protective factors and an increase in risk factors in the 8 key areas identified through 
this research. Adaptive Community Functioning is the phrase chosen to describe this underpinning 
core theme or concept described for this measure. This term brings together the key items that 
represent the Rasch model closest and is suggested to best describe the core concept held by this 
model. Where an individual is shown to be able to function in their community in an adaptive manner, 
using appropriate coping strategies, support networks and being able to keep themselves and others 
safe, the requirement for CRHT support is minimal. Where an individual is not shown to be 
functioning in the community in an adaptive manner but to be struggling to cope and manage, isolated 
from their community and ultimately placing that person or others in danger of harm indicates the 
necessity for support from the CRHT if not inpatient services is clear. Based on this understanding of 
the underlying core concept to this crisis measure, the measure was renamed as the Crisis Risk and 
Adaptive Functioning Tool (CRAFT). The 66 item CRAFT is outlined in Appendix 18.  
   Having gained more clarity regarding the underpinning concept for these items it is possible 
to appreciate more fully the potential utility of providing total score outcomes for this measure. An 
overall outcome score may be able to provide useful information about the overall ability of an 
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individual to function in an adaptive manner in the community. Although unidimensionality has not 
been demonstrated statistically, if a scoring model can be developed to meet acceptable levels of 
sensitivity and specificity it would be able to offer valuable guidance to mental health professionals. 
The next step in this research is to look at possible scoring models and their ability to provide 
meaningful information and outcomes.   
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Chapter 7 
Crisis Risk and Adaptive Functioning Tool 
 Treatment Indicators of Crisis 
7.1 Introduction 
The eight key assessment areas for CRHT teams have been outlined (Chapter 3) and the key 
indicators for each subscale identified through Rasch analysis (Chapter 6). Cut-offs for each subscale 
were developed using percentile ranges of the interval level Rasch logit scale (a scale with equal 
distances between categories as defined in Chapter 1, section 1.3.1.2) to represent very low, low, 
moderate, and high levels of cause for concern. The next step is to identify whether the summed total 
for the overall Crisis Risk and Adaptive Functioning Tool (CRAFT, Appendix 18) measure can 
provide a meaningful outcome pattern that relates to treatment decisions made in clinical practice in 
order to develop helpful and informative cut offs.  
It is the subtle interaction of a person’s areas of strength and weakness across the elements of 
the 8 subscales and how they weave and link together to form the overall picture of crisis which is 
critical for an overall understanding of an individual’s experience. Understanding this complete 
picture helps the CRHT to assess where the patient is on the treatment spectrum ranging from not 
requiring CRHT treatment through to requiring home treatment supported by the CRHT or care 
delivered through inpatient services. 
It was suggested in Chapter 6 that the underpinning dominant dimension of the item pool for 
the Crisis Risks and Adaptive Functioning Tool (CRAFT) is Adaptive Community Functioning. It is 
therefore expected that the overall picture created from combining the information from the subscales 
should provide an image of a person’s ability to function adaptively in their environment in order to 
function in the community. This information is useful for CRHTs who ultimately act as gatekeepers to 
inpatient care (National Service Framework, 1999), making it essential that they are able to accurately 
understand a person’s ability to function safely in the community. The CRHT team need to take into 
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consideration all aspects of the patient’s presentation in order to inform appropriate treatment 
decisions. Where an individual demonstrates an inability to adaptively function in the community, this 
will provide helpful information to support the decision to provide treatment through inpatient 
services rather than in the community.  
The next step for this research was to identify if there is a pattern to the summed CRAFT total 
score that will reliably indicate whether or not an individual requires support from the CRHT for 
managing crisis and ultimately to indicate the level of treatment required, related to the 5 treatment 
levels currently used as part of standard practice indicating discharge/low (green), moderate (amber), 
high (red) and admission.  
Comparing the pattern of the overall total outcome scores to the actual outcomes indicated by 
the team at the time of assessment will help to clarify whether there is a relationship between the 
CRAFT total score and the treatment decision made at the time of assessment. This supports the 
identification of clinically credible and meaningful cut-offs to support CRHT treatment decisions 
which can then be tested using analysis of the cut-off’s sensitivity and specificity. There is no current 
gold standard for crisis measures in practice and therefore this measure will attempt to mirror what is 
indicated in the field (criterion validity) for this first stage of the measure’s development.  
The subscales of this measure have been developed to meet the criteria for unidimensionality 
(Chapter 3, section 3.6). It can therefore be assumed that the summing of the item scores for the 
subscales is measuring one underlying construct providing a meaningful indicator of that construct 
level (Pallant & Tennant 2007; Thurstone, 1931). In order to justify the addition of the subscale scores 
to provide a total score for the whole measure, the overall scale was also assessed for 
unidimensionality as well. Although the scree plot indicated that there was one dominant primary 
dimension this was not supported by the statistical analysis. The evidence provided from these 
analyses (Chapter 6) may indicate a bi-factor model that taps into both one dominant underlying 
construct in addition to contributing information to a number of smaller dimensions (Reise, Morizot & 
Hays, 2007).  
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 Although it may not be legitimate to simply total the item scores based on the outcomes of the 
statistical assessment of unidimensionality, there may be an alternative approach to combining the 
information provided by the subscales in a valid manner. It has been recognised throughout this 
research that measurement development is a delicate balance of theoretical, statistical and practical 
considerations. Where the outcome score of the global overall CRAFT measurement tool can be 
shown to be meaningful, providing acceptable levels of sensitivity and specificity, the clinical and 
practical advantages of this may far outweigh the theoretical drawbacks. This would legitimise this 
step in the research.  
The aim of this section is to explore a valid and reliable method for providing an overall 
impression of the crisis presentation to guide, support and improve CRHT treatment decisions: 
1) Explore an alternative valid method for totalling the CRAFT subscale scores 
2) Develop scale total scoring models for providing potential whole scale cut offs  
3) Analyse the scoring models developed for sensitivity and specificity  
4) Choose the scoring model most appropriate for supporting CRHT assessment. 
 
7.2 The Crisis Measure Total Score 
In order to provide an overall scale outcome for this measure, data from each of the subscales 
is combined to provide an overall impression of the CRAFT outcomes. However, it is not possible to 
simply add the subtotals together due to the statistical evidence suggesting that the CRAFT is not 
unidimensional and, on a more logical basis, the subscale totals are all on individual scales that differ 
in length from 13 to 61. For example, subscale 2 has a total of 61 and Subscale 7 has a total out of 13 
and therefore issues around ‘weighting’ need to be taken into consideration and accounted for in 
developing a whole scale scoring model.  
The use of percentiles to divide the subscale totals into levels of very low, low, moderate, and 
high allows the subscales to be compared on an equal platform out of a possible total of 4. The 
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percentiles were calculated from the interval level logit scale and so may be compared in terms of 
looking at where the areas of strength and weakness lie. 
To obtain a total score, the percentiles were given a rank from 0 to 4 (0=0, 1=0-20
th
 
percentile, 2 = 21-40
th
 percentile, 3 = 41-60
th
 percentile, 4 = 61
st
+ percentile) and a scoring table 
developed to support CRHT practitioners to transform the raw score into their equivalent rank 
(Appendix 10B). The ranks were added together to give a total score out of 32. The decision to 
transform the percentiles into ranks rather than simply retaining the percentile was purely for practical 
reasons to support the mental health worker to complete the scale by hand when necessary. The 
mental health worker would not be subjected to the transformation calculations that occur between the 
raw score and the final rank as these have already been calculated (Figure 7.0, step 4) and are 
captured in the scoring tables completed through this research (Appendix 10B). Where computer 
software is developed, the raw score will be automatically transformed into an outcome indicator. 
Figure 7.0 outlines the steps taken to obtain the final subscale percentile rank outcome which will then 
be totalled for the overall CRAFT total. The total scale score may then be used to indicate the level of 
treatment required where an appropriate scoring model with adequate sensitivity and specificity is 
developed. 
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Figure 7.0- CRAFT Score Transformations 
 
Step 1: The assessor indicates the raw score on the item scale. The score here is underlined and 
highlighted. 
 
 
 
 
 
Step 2:  
The scoring template overlay is used to access the transformed item scale view (Appendix 
15). The new position of the score indicated in step 1 with an underline and the box highlighted. This 
indicates that the rating indicated is equivalent to a score of 3. 
 
 
 
Step 3:  
This item is part of a subscale of 4 items and therefore the 4 scores are added together from 
the transformed item scale template. This gives a total of 7 for this subscale. 
 Cause for Concern Neutral Not Cause for Concern 
Item no. 5 4 3 2 1 0 1 2 3 4 5 
1 3 2 1 0 
2 3 2 1 0 
3 3 2 1 0 
4 4 3 2 1 0 
 
 
 
Item 1 Cause for Concern Neutral Not Cause for Concern 
Raw Score 5 4 3 2 1 0 1 2 3 4 5 
Item 1 Cause for Concern Neutral Not Cause for Concern 
Raw Score 5 4 3 2 1 0 1 2 3 4 5 
Template Score 3 2 1 0 
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Step 4:  
The example subscale is then transformed into the Rasch logit scale which represents an 
interval level scale. The subscale total of 7 is equivalent to a logit scale score of 0.222 in this example. 
This is then assigned to a percentile band which is ranked. This is not a linear relationship and 
therefore the steps in the process must be followed to obtain an accurate representation of rank level. 
The columns in grey indicate the transformation stages that are not visible to the assessor. As 
indicated by the arc arrow at the top of the table, the assessor could simply transform their score into a 
rank. 
 
Subscale total 
score 
 
Subscale score transformed 
into the logit interval level 
scale 
 
Percentiles calculated based 
on the logit scale 
Percentile ranked 
0-4 
  
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-4.789 
-3.715 
-2.860 
-2.180 
-1.563 
-0.969 
-0.384 
0.222 
0.893 
1.596 
2.263 
2.948 
3.783 
4.803 
 
 
0 
0 
1 
20th 
2 
40th 
3 
60th  
4 
 
0 
1 
2 
3 
4 
 
 
 
 
 
 
    
228 
Chapter 7: CRAFT Treatment Indicators 
  
 
 
 
Step 5: 
The table below provides an easy method for transforming the total subscale score into the final 
percentile ranked score (complete set of tables is in Appendix 10B). The rank scores for each subscale 
are then totalled to give the overall CRAFT total score: 
 
Raw Percentile Rank 
0 0 
1 
2 
2 
3 
4 
5 
3 
6 
7 
8 
9 
4 
10 
11 
12 
13 
  
 
7.3 Data Preparation and Initial Analysis 
Using SPSS the individual item scales were transformed into new variables with the Rasch 
refined item rating-scale scores. These item scores were totalled for each subscale and the subscale 
total transformed into the Rasch interval logit scale. The total logit score was then placed on the 4 
point percentile scale and ranked. The subscale percentile ranked scores (on the 4 point scale) were 
totalled for the global overall measure score out of a possible 32. A histogram of the CRAFT total 
scores and basic descriptive information is outlined in Appendix 16. This shows the CRAFT total 
scores to fall approximating a normal distribution with approximately 84% of the total score scale 
being actively used with a range of 27 out of a possible 32 maximum total by this sample with an SD 
of 6.11 points. There were 71 missing values, which is accounted for due to the original pilot crisis 
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measure containing 143 items and the frequency that items were either missed or not completed. This 
in itself probably suggests that the original measure was too long and support for the item reduction 
approach of PCA used in the first analyses. 
Receiver Operator Characteristic (ROC) curves are graphs that map the sensitivity of a measure 
against the specificity of the measure (Altman and Bland, 1994). The sensitivity of this measure is the 
proportion of patients who require CRHT support who are correctly identified as requiring support by 
the measure. The specificity of this measure is the proportion of patients who do not require CRHT 
support and who are correctly identified as not needing CRHT support (Berwick, Cheek & Ball, 
2004). A perfect test would have a sensitivity and specificity equal to 1. If a measure is unable to 
produce any meaningful cut-offs then it would be equally likely to produce a false positive (falsely 
indicating a need for treatment) as a true positive (accurately indicating a need for treatment). By 
mapping this information on a graph it is easy to see by eye how well a measure is able to 
differentiate between the treatment group (requiring CRHT support) and the normal group (do not 
require CRHT support). If a measure operates at a completely random level (i.e. no better than 
guessing) then the data will follow the pattern of a straight line from bottom left to top right of the 
graph (this is indicated on the ROC curve output in SPSS). Where the measure has perfect 
discrimination between the treatment group and normal population group there should be a curve 
going toward the top left side of the graph. In reality perfect discrimination between the groups rarely 
happens and overlap is often observed especially in measures designed for mental health. To 
statistically test the ability of the measure to discriminate between the two groups, the Area Under the 
Curve (AUC) is assessed. The ideal is for an AUC = 1 whereas a random guess would = 0.5. 
Therefore any AUC > 0.5 suggests that the measure is able to determine caseness better than random 
guessing (taking into account the standard error). Therefore the greater AUC, the greater the accuracy 
of the instrument. 
7.3.1 Receiver Operator Characteristic Curve Analysis of the CRAFT Measure. 
An initial ROC curve analysis was completed to assess if individuals requiring CRHT support 
were more likely to achieve higher scores on the crisis measure than individuals who did not require 
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CRHT support. Individuals who were indicated by the CRHT at the time of completion of the CRAFT 
to be an Amber, Red or Admission status were taken to be those requiring CRHT support. Individuals 
who were indicated by the CRHT at the time of completion of the CRAFT to be a Green or Discharge 
status and not assessed as being in a state of crisis were taken to be those not requiring CRHT support. 
This was assessed initially from studying the ROC graph (Figure 7.1) and from the area under the 
curve on the ROC curve (Table 7.0). The ROC curve was outlined by plotting the sensitivity of the 
crisis measure against 1-specificity of the measure and demonstrated a curve going toward the top left 
side of the graph, which suggests that the crisis measure is better at discriminating between the 
treatment and no-treatment group than chance (random guessing is indicated by the straight diagonal 
line). The AUC was assessed and it was shown that there is a greater probability of a person in the 
treatment group receiving a higher rating on the CRAFT than a person who is not in the treatment 
group (N=297, Area under the curve = 0.804, SE 0.027 lower bound 0.752 and upper bound 0.856). 
With the AUC indicated at 0.804 there is very good evidence to suggest that a scoring model can 
differentiate between individuals requiring CRHT intervention and those not requiring CRHT 
intervention and would be far better than random guessing. It is particularly encouraging to see such 
strong evidence at the early stages of measurement development for a mental health measure. The 
Hospital Anxiety and Depression Scale (HADS) has been shown to have an AUC of 0.81 for the 
depression subscale and 0.70 for the anxiety subscale (Bambauer, Locke, Aupont, Mullan & 
McLaughlin, 2005) when the outcomes of the HADS were compared to the Diagnostic and Statistical 
Manual of Mental Disorders (DSM IV) criteria. Hosmer and Lemeshow (2000) suggest areas under 
the ROC curve of 0.70 to 0.80 are 'acceptable', 0.80 to 0.90 'excellent' and 0.9 or above 'outstanding'. 
They point out ROC of 0.50 suggests no discrimination between the outcome groups as this 
corresponds to chance, e.g. simply tossing a coin to decide group membership. Therefore, the CRAFT 
measure falls in the ‘excellent’ category for the AUC. 
Such a strong indication of the crisis measure’s ability to differentiate between the treatment and 
no-treatment crisis states suggest that it is a clinically valid option to develop a scoring model to 
differentiate between the different treatment levels. 
    
231 
Chapter 7: CRAFT Treatment Indicators 
  
 
 
 
 
Figure 7.1 Receiver Operator Characteristic Curve for the CRAFT 
 
 
 
Figure 7.1: Receiver Operator Characteristic (ROC) curve for the CRAFT to indicate the ability of the 
measure to differentiate between individuals experiencing crisis and the non-crisis population. The ROC 
curve clearly shows an ability to differentiate between the crisis and non-crisis populations better than by 
chance. This is demonstrated by the ROC clearly curving up towards the left hand side of the plot. 
Curves that are closer to the central green line indicate an ability to discriminate that is no better than 
chance or less than chance if the curve goes down towards the bottom right hand side of the plot.  
 
Table 7.0 CRAFT Area Under the Curve 
 
Area Std. Error Asymptotic 
Sig.  
Asymptotic 95% Confidence 
Interval 
Lower Bound Upper Bound 
.804 .027 .000 .752 .856 
 
 
 
Table 7.0 Outcomes of the Receiver Operator Characteristic curve analysis indicating that a person 
experiencing crisis is much more likely (greater than chance) to receive a higher rating than on the crisis 
measure than a person not in crisis.  
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7.4 Scoring Model Development 
The subscale percentile cut-offs identified in Chapter 5 were used to place all subscale 
outcomes on the 4 level ranking scale (representative of the percentile levels) indicated in Figure 7.0 
(step 5). The crisis measure’s overall scale score was calculated by adding together the subscales’ 
ranked outcomes. 
The first step in developing scoring models for the crisis measure was to study the spread of 
total scores obtained. From studying the total score spread it was identified that the highest total score 
achieved was 27 out of a possible 32 and therefore 15.6% of the total score scale was not actively 
used in this sample. As a result, the scoring models for this measure were developed based on the 27 
point range total actively used by the sample. Based on this, three scoring models were developed 
(Figure 7.3).  
The first model was developed as a control model by dividing the maximum obtained score of 
27 into the 4 levels – these 4 levels have been labelled as very low, low, high and very high. These 
levels were then assumed to directly relate to the four levels of treatment outcome – discharge/Green, 
Amber, Red and Admission. There are a number of theoretical flaws due to the assumptions made 
regarding the scales’ relationship with the treatment outcomes but it is functional for the purposes of a 
control model to act as a point of comparison for the other two models. The main theoretical difficulty 
with this model is the assumption that the 4 levels indicated by the division of the crisis measure’s 
total score scale directly relate to 4 levels of treatment offered by the team. There is no statistical 
evidence to suggest this at this stage and therefore this scoring model is based purely on guessing and 
inference rather than on evidence. 
The second model was developed using on information provided from Receiver Operator 
Characteristic (ROC) curves for each of the five assessment outcome levels of discharge, green, 
amber, red and admission (Appendix 17).  
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The most important aspect in developing this measure is the ability to identify individuals 
appropriate for CRHT support and therefore the focus for developing the second model using ROC 
curves was on the measure’s sensitivity. The upper cut-off used for each level was a sensitivity of 
approximately 0.50 (50%) for the initial inspection (Table 7.1). This indicates the score at which 0.50 
of that category will be correctly identified as meeting the requirements of that treatment group when 
an individual’s score meets this cut-off. Therefore sensitivity increases as the cut-off score decreases. 
However, as sensitivity increases, the specificity of the measure often decreases and therefore a 
balance between the two has to be found. 
 
Table 7.1: Receiver Operator Characteristic Curve Statistics 
 
Treatment category Receiver 
Operator 
Characteristic 
curve 
sensitivity 
statistic 
Receiver Operator 
Characteristic 
curve 
Specificity 
Statistic 
Receiver 
Operator 
Characteristic 
curve score 
Total Score Cut 
off rounded up to 
nearest whole 
number 
Admission .491 .078 20.5 ≤20 
Red .512 .333 16.5 ≤16 
Amber .481 .614 13.5 ≤13 
Green .481 .901 8.50 ≤8 
Discharge .518 .896 7.5 ≤7 
 
Table 7.1 Receiver Operator Characteristic curve statistics for the five treatment categories used by the 
Bedford and Luton CRHTs. The sensitivity cut-off for approximately 0.5 (50%) was chosen as the 
primary cut-off for each treatment category and the associated score identified.  
 
 
It was noted that the Discharge and Green categories demonstrated quite a lot of similarity 
and overlap in their ROC statistics (Appendix 17), as did the Amber and Red categories. When the 
Red category was divided into the lower (one visit per day) and upper (up to three visits per day or 
admission to the assessment unit) red categories, the upper red category was shown to have overlap 
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with the admission category. On the basis of the above, it was decided to combine these categories 
together essentially developing 3 categories within the scoring model of: 
1. No or low levels of CRHT intervention required (Discharge category + green category) 
2. CRHT intervention required (Amber category + lower red category) 
3. Intensive CRHT home treatment intervention or admission required (Upper red category + 
admission category). 
The upper cut-offs for these new categories were identified from the ROC analysis and are 
outlined in column 2 of Table 7.2. It was decided to ensure overlap between the categories which 
would represent transition from one category to the next. It was felt that this would be more 
representative of what occurs in clinical practice. The upper cut offs for the discharge/green and 
amber/red categories were simply set at the lower cut-off of the category above, for example, the 
upper red/admission category lower cut-off starts at 21 and therefore the upper cut-off for the 
amber/red category was set at 21. The lower cut-off for the upper red/admission and amber/red 
categories was set by meeting the previous category’s higher cut-off for example, the amber/red 
category’s lower cut off was set at 8 which was shown to be the Green category’s higher cut-off on 
the ROC analysis. This resulted in a 4 point overlap between the categories, which reflects a more 
clinically relevant continuum model with areas of overlap representing movement between the 
treatment areas. The continuum model supports the concept that wellness and illness run along a 
spectrum rather than being distinct categories (Keyes, 2002; 2005; 2007) and reflects current thinking 
in relation to diagnoses. This concept for the scoring system and the idea of crisis functioning on a 
spectrum has been outlined in Figure 7.2 below.  
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Table 7.2 CRAFT scoring categories based on ROC analysis outcomes (Model 2) 
Treatment 
category 
Total Score Cut 
off indicated at 
approximately 0.5 
Categories 
Score 
ranges 
Admission ≤20 
3) Inpatient admission or intensive CRHT 
intervention.  ≥17 
Upper Red ≤20 
Red ≤16 
4) CRHT intervention required  9-20 
Amber ≤13 
Green ≤8 
5) No or low levels of CRHT intervention 0-12 
Discharge ≤7 
 
Table 7.2 Indicating the scoring categories for Model 2. These categories were determined based on the 
information provided by the Receiver Operator Curve analysis and indicate overlap between the 
categories.  
 
 
 
Figure 7.2 CRAFT Crisis Scoring Spectrum 
 
 
 
 
 
 
 
 
 
Figure 7.2 Outlining the CRAFT crisis scoring spectrum representing three main tiers of treatment, with 
areas of overlap conceptualised as periods of treatment transition. 
 
 
 
No Crisis Crisis Inpatient Admission Acute Crisis 
Discharge/Green 
Amber/Red 
Upper Red/Admission 
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The third model was developed as a more considered attempt for a model based on 
observation to provide a model that was clinically relevant and indicated areas of category 
independence as well as overlap. Therefore it would reflect the clinical reality as observed in practice 
and agreed as a suitable model with both the CRHT teams and the research team. Due to the clinical 
nature of the third model, the Red category was divided into lower and higher levels of input with 
visits once a day as the lower category and more than one visit a day in the higher category, which 
reflects the reality of clinical practice. 
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Figure 7.3 CRAFT Cut-off Models 
 
Model 1 – Control Model 
 
 
Discharge 0-5 Green 6-10 Amber  11-15 Red 16-20 Admission 21-27+ 
 
 
 
 
 
 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27+ 
 
 
 
Model 2 – Receiver Operator Curve Model 
 
 
 
 
Discharge/Green 0-12 Amber/Red 9-20 Red/Admission 17-27+ 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27+ 
 
 
 
 
 
 
 
 
Model 3 – Clinically Adapted Model 
 
 
 
 
 
 
 
Discharge 0-9 Green 5-12 Amber 9-16 Red 1 13-20 Red+  17-24 Admission 21-27+ 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27+ 
Traffic 
Light 
Amber 
Discharge 
Red + Admission 
Red 
Green 
Amber 
Red Admission Green Discharge 
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7.5 Model Comparison – Sensitivity and Specificity Analysis 
In order to demonstrate and compare the clinical utility of the models developed (outlined in 
Figure 7.3) they were compared for levels of sensitivity and specificity. Two comparisons were made 
between the models. The first comparison looked at the crude cut-off to differentiate between the 
treatment required group (Amber, Red and admission categories) and the no-treatment group (green, 
discharge and inappropriate referral categories). The second comparison looked at the ability of the 
model to accurately identify the level of treatment offered by the team. 
In the pilot stage of the study, the assessor was asked to indicate the treatment colour status 
the patient had been placed on by the team. The status indicated was then compared to the outcome of 
the measure based on the different models (Figure 7.3). This is a method of assessing the concurrent 
validity of the measure by comparing the actual outcome to the measure indicated outcome (Anastasi, 
1976). Where high levels of agreement are indicated between the actual treatment level given and the 
measure indicated status, the concurrent validity is high.  
The main concern is to ensure that the crisis measure accurately identifies when patients 
require CRHT support and when CRHT support is not required. This is to ensure that individuals 
requiring support are accepted by the team for treatment and that resources are directed to those who 
need them most. If patients requiring CRHT support are not identified through the assessment 
procedures, they may not access the services appropriate for helping them manage their risks and 
challenges in order to make positive progress toward a helpful crisis resolution. A possible worst case 
scenario would result in the individual potentially harming themselves or others as a consequence of 
not receiving treatment when it was needed.  
The levels of treatment indicated by the three scoring models were compared to the status 
indicated by the CRHT team at the time of scale completion. The number of True Positives (TP), True 
Negatives (TN), False Positives (FP) and False Negatives (FN) (as described in section 7.6.1 and 
7.6.2) were compared between models to identify the most appropriate scoring model. Ideally, the 
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outcomes of the measure are assessed against a gold standard such as a previously developed measure 
or a diagnostic criterion (such as the DSM IV), but these do not currently exist for acute mental health 
crisis.   
Assessing the sensitivity and specificity of the scoring models will give an indication as to 
how sensitively and accurately the measure would be able to identify those requiring CRHT 
intervention and those for whom this intervention would be inappropriate should it adopt these 
scoring models.  
If the scoring model is able to make this crude but important differentiation between those 
requiring CRHT support and those that do not, the second aim is to understand if the scale outcomes 
are able to indicate the level of CRHT input (or admission) required.  
7.5.1 Comparison 1  
The first comparison looked at ‘CRHT intervention required’ compared to ‘CRHT intervention 
not required’. The most important criterion for the scale is the ability to indicate when a patient is 
experiencing crisis and requires input from the team and when a patient does not require input from 
the CRHT team. In particular, it is important for the team to identify patients requiring support so that 
they do not slip through the CRHT net.  
The Green category is generally used by the team as a period of monitoring to ensure that the 
improvements observed are maintained with minimal CRHT input. If a patient is assessed and viewed 
to be ‘Green’ status, it is very unlikely that they will be taken on by the team as they could be 
monitored by other services such as their General Practitioner or Community Mental Health Team. 
From the analysis, it was identified in the frequency of the categories (Chapter 3, section 3.3, 
Figure3.2) that it was appropriate to collapse the three categories of no-crisis, discharge and green 
status together. Based on this understanding, where the Green category is stated it can be assumed that 
this individual is ready for discharge and therefore this was viewed as a non-CRHT treatment patient.  
This analysis identified the number of True Positives, True Negatives, False Positives and False 
Negatives for the crisis measure in terms of identifying when a person requires CRHT intervention 
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(Amber, Red, Admission treatment categories) compared to when they do not (Green, inappropriate 
referrals and discharge categories). Below are the definitions of these categories in the context of this 
analysis: 
 True Positive (TP) – the patient requires input from the CRHT as indicated by the team with 
Amber, Red or Admission status and reflected in the outcomes of the measure. 
 True Negative (TN) – the patient does not require input from the CRHT as indicated by a 
green or discharge status and reflected in the outcomes of the measure. 
 False positive (FP) – CRHT treatment was indicated by the crisis measure (Amber, Red or 
Admission) but not indicated as necessary by the CRHT team. 
 False negative (FN) – support was not indicated by the crisis measure (Green or 
Discharge indicated) but treatment was indicated by the CRHT team.  
The model comparison indicated if a TP, TN, FP or FN had been achieved. Frequencies and 
percentages of the TP, TN, FP, and FN categories were then identified and entered into online 
software to identify the levels of sensitivity and specificity using the clinical calculator (Lowry, 2011) 
to calculate the probabilities. 
As indicated in Table 7.3, models 2 (the ROC developed model) and model 3(the clinically 
developed model) are shown to be the strongest models for differentiating between patients who had 
been shown to require CRHT intervention input and those who did not. Both models provided the 
same crude cut-offs for CRHT intervention required compared to CRHT intervention not required. 
These two models gave accurate indications of treatment need when compared to the treatment 
decisions made by the CRHT at the time of the CRAFT measure completion for 84.8% of cases when 
compared to the CRHT indicated status. In addition to achieving high accuracy for the identification 
of CRHT intervention to non-intervention groups, is to ensure that false treatment identification is 
kept to a minimum. Models 2 and 3 presented 8.1% of cases as indicating CRHT support that were 
not identified by the CRHT as requiring support (probability of 0.11) and therefore represents a 
slightly higher sensitivity compared to that indicated by the CRHT. Scoring models 2 and 3 identified 
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7.1% (probability of 0.27) of the sample as not meeting the criteria for CRHT support when they had 
been identified by the CRHT team as requiring support. Scoring models 2 and 3 achieved the 
strongest results in all four areas of True Positive, True Negative, False Positive and False Negative 
when compared to model 1. However, in some areas model 1 performed not too dissimilarly from 
models 2 and 3. For example, the probability of a True Positive for Model 1 was 0.84 compared to a 
probability of 0.89 for models 2 and 3. These outcomes compare well to more established measures 
such as the Hospital Anxiety and Depression Scale that has been shown to have sensitivity 0.89 and 
specificity 0.75 when used in the community setting (Olsson, Mykletun & Dahl, 2005). 
Table 7.3 – CRAFT Scoring Model Comparison 1  
 
 
Table 7.3 comparing the three developed scoring models for ability to differentiate between CRHT 
treatment required compared to CRHT treatment not required as compared to treatment decisions given 
at the time of completion of the CRAFT.  
 
 
 
7.5.2 Comparison 2  
The second set of comparisons compared the models for how well the scoring model indicated 
treatment levels appropriately (discharge – admission) in terms of reflecting the assessment outcome 
levels indicated by the assessor. The total score outcome was compared to the actual status of the 
 Model 1 
Control Model 
Model 2  
ROC Model 
Model 3  
Clinical Model 
 Frequency Valid 
Percent 
Cuml 
Percent 
Prob. Frequency Valid 
Percent 
Cuml 
Percent 
Prob. Frequency Valid 
Percent 
Cuml 
Percent 
Prob. 
True 
Positive 
177 59.8 59.8 .84 193 65.2 65.2 .89 193 65.2 65.2 0.89 
True 
Negative 
48 16.2 76 .56 58 19.6 84.8 .73 58 19.6 84.8 .73 
False 
Positive 
33 11.1 87.2 .16 24 8.1 92.9 .11 24 8.1 92.9 0.11 
False 
Negative 
38 12.8 100 .44 21 7.1 100 .27 21 7.1 100 .27 
Totals 296 100   296 100   296 100   
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patient’s treatment as recorded at the time of assessment. The outcomes of the measure were shown to 
fall into one of the following four categories whose definitions differ in nature from the first analysis: 
 True Positive (TP) – this shows that the level of crisis indicated by the scale outcome is the 
same as the crisis status indicated by the assessor. 
 True Negative (TN) – this indicates that CRHT input was not required by the patient. Where 
the measure and CRHT indicate discharge appropriately (Green and Discharge status) a True 
Negative is present. 
 False positive (FP) – is indicated when the scale outcome indicates a status level higher than 
that actually observed. This could mean a higher status level of crisis being indicated by the 
measure compared to the CRHT indicated level. For example where a Red status is indicated 
by the measure when Amber was indicated by the team. 
 False negative (FN) – is shown when the scale outcome is at a lower level than that indicated 
by the team. This could mean crisis not being indicated when the crisis state is indicated by 
the CRHT or whereby the level of crisis indicated by the measure is at a lower level than that 
indicated by the team, e.g. Green being indicated by the measure when the CRHT indicated 
Amber. 
It is indicated by the outcomes outlined in Table 7.4 that model 2 (the ROC developed model) 
was most able to accurately identify the level of treatment required (True Positive and True Negative) 
and was less likely to falsely identify higher or lower levels of treatment than needed (False Positive 
and False Negative).   
The Control Model (Model 1) was the least accurate model as indicated by the lowest cumulative 
per cent by 19.6% for True Positive and True Negative and the highest valid per cent for False 
Positive (31.8%) and False Negative (30.4%), which was also reflected in the probabilities. Therefore 
although these models performed similarly for Comparison 1 looking at the crude cut off of CRHT 
treatment required compared to no CRHT treatment required, the accuracy of model 1 in terms of 
treatment level which is noticeably less than both models 2 and 3. 
    
243 
Chapter 7: CRAFT Treatment Indicators 
  
 
 
 
The ROC model (Model 2) was clearly shown to be the most accurate model, accurately 
identifying the treatment level 77% of the time with a probability of 0.80 for a True Positive and a 
probability of 0.69 for obtaining a True Negative. In addition, model 2 was less likely to identify a 
false positive (prob 0.20) or a false negative (prob. 0.31).  
 
Table 7.4 – CRAFT Scoring Model Comparison 2  
 
 Model 1 
Control Model 
Model 2  
ROC Model 
Model 3  
Clinical Model 
 Freq. Valid 
Percent 
Cumul. 
Percent 
Probability Freq. Valid 
Percent 
Cumulative 
Percent 
Probability Freq. Valid 
Percent 
Cumul. 
Percent 
Probability 
True Positive 94 31.8 31.8 0.5 172 58.1 58.1 0.80 124 41.9 41.9 0.69 
True 
Negative 
18 6.1 37.8 0.16 56 18.9 77.0 0.69 46 15.5 57.4 0.39 
False Positive 94 31.8 69.0 0.5 43 14.5 91.6 0.20 54 18.2 75.7 0.30 
False 
Negative 
90 30.4 100 0.83 25 8.4 100 0.31 72 24.3 100 0.61 
Totals 296 100   296 100   296 100   
Table 7.4: CRHT intervention level indicated by the team assessment compared to the crisis measure 
indicated treatment level. 
 
 As mentioned previously, attempting to measure a latent construct as complex as acute mental 
health crisis is challenging. As a result of the construct of interest being removed from direct 
measurement, it has to be measured through items that are believed to represent some part of the 
underlying construct. This results in error between the observed level on the construct and the ‘true 
score’ or actual level on the construct. Therefore, it is expected that there will be some discrepancy 
between the observed score and the true score, which is often demonstrated when tests of specificity 
and sensitivity are completed. The aim in psychometric development is to provide a measure that 
shows ‘good enough’ levels of sensitivity and specificity. That is, the measure is both accurate most 
of the time and inaccurate as little of the time as felt clinically acceptable. Clinically, it is far more 
concerning and risky if individuals experiencing crisis and requiring support are not picked up 
through assessment. In cases where an individual is taken on by the team for treatment when 
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intervention is not required, this is less risky in terms of the safety of the individual, but this could 
become draining in terms of resources for the team. This could lead to the CRHT team picking up a 
number of individuals who do not require their support. As outlined in crisis theory (Chapter 1), 
poorly resolved crises can result in a reduction in resilience and an increased vulnerability to relapse. 
Therefore, the focus is on keeping the number of False Negatives to an absolute minimum whilst 
ensuring that the number of True Positives is as high as possible. In this context, Model 2 appears to 
be functioning really well by having a high proportion of True Positives and True Negatives whilst 
having only a small probability of indicating either False Positives or False Negatives. When this is 
framed with the assumption that there will be some error due to the complexity and nature of crisis as 
well as error due to measurement error, it is clear that model 2 provides a useful scoring model for 
crisis assessment. 
 
7.6 Summary and Conclusions 
The experience, skills and knowledge of the multidisciplinary CRHT team are a vital resource 
from which significant treatment decisions are made for individuals experiencing an acute crisis. The 
aim of developing a psychometric outcome measure is to support the decision making process rather 
than replace it. Therefore the aim of developing cut-off points for the global overall CRAFT measure 
is to provide clinically credible and relevant indicators of need to guide and support treatment 
decisions in practice. 
Based on the analysis of the sensitivity and specificity of the models outlined in sections 7.5.1 
and 7.5.2, model 2 which was developed from the ROC analysis, was chosen.  
The first model, where the scale cut-offs were crudely identified from dividing the scale into 
5 separate categories, was shown to be fairly sensitive to crisis but at the expense of accuracy in terms 
of its ability to accurately identify treatment level. Model 3 was developed to try and reflect a more 
clinically relevant attempt at developing a model whereby treatment categories were more specific 
and overlapped. This was a comparative model which offered more differentiation between the 
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treatment levels than the ROC developed model (Model 2) but with the acknowledgement of overlap 
between the treatment levels, which reflects the clinical observations from practice. This model 
performed equally with model 2 for differentiating between ‘CRHT treatment required’ and ‘no 
CRHT treatment required’ (comparison 1) as it had the same cut-off points but performed at a 
considerably lower level when trying to differentiate between the different CRHT treatment levels.  
The ROC model (Model 2) was clearly shown to be the most appropriate model for clinical 
practice as a result of these analyses. The model provides broad cut offs that are able to guide mental 
health professionals toward 1) No or low levels of CRHT intervention required (Discharge category + 
Green category), 2) CRHT intervention required (Amber Category + Red category), and 3) Inpatient 
admission or intensive CRHT intervention required (Red category + Admission category). These 
broad overall cut-offs provide guidance and offer flexibility for individual need and reflect the current 
clinical preference for a continuum model rather than distinct categories differentiating between 
‘functional’ and ‘dysfunctional’ individuals. The overall outcome of the scale acts as a guide for 
treatment planning with the ability to focus in on areas of strength and weakness using the outcomes 
of the individual subscales and where necessary individual items. This allows for a working 
partnership between the scale outcomes and the clinical expertise provided by the CRHT 
multidisciplinary teams.  
However, the flexibility provided by the scale may also be viewed as a limitation to the 
model. The cut-offs are broad and encapsulate two possible treatment levels each, therefore making 
them more vague than those outlined by the other models. It only has three categories, which basically 
indicate low, medium and high CRHT treatment levels. Although useful, this does not directly reflect 
the treatment levels used in practice.  
The Clinical Model (Model 3), which offers a 5 level model, showed some strengths in its 
ability to differentiate between treatment levels. Although this is not at the level of sensitivity and 
specificity required at this stage, it may indicate the potential for further development in the future.  
    
246 
Chapter 7: CRAFT Treatment Indicators 
  
 
 
 
Both models 2 (ROC model) and model 3 (Clinical model) present treatment levels that show 
overlap, which are more reflective of the treatment spectrum observed in practice. From observation 
and the statistical indication of previous analysis in this research (Chapter 6), the crisis journey 
appears to function along a spectrum. Patients move along this treatment spectrum or continuum, 
moving through transition periods from one crisis level to the next. The distinct treatment levels 
depicted in model 1 are less likely to represent an overview of the crisis journey, with the crisis levels 
appearing less dynamic and interactive than models 2 and 3. The crisis journey is rarely smooth or 
predictable, often comprising of steps up and down the crisis/treatment spectrum at different stages 
for different individuals. Where one person may take a more continuous and predictable journey, 
another’s may be more disjointed with times of high activity experienced as rapid recovery or 
deterioration and at other times of much slower paced change. Therefore where one individual may be 
ready to move onto the next stage of treatment, another may require a longer period of watchful 
stabilisation with further progress to try and ensure recovery through that treatment phase before 
moving them forwards.  
There were three main areas of concern for this measure. The first concern was the ability to 
capture the defining essence of a construct as complex as acute mental health crisis in order to identify 
potential items to contribute to the item pool. The second concern was that the 66 item dataset used 
for these analyses was taken from the original 143 item measure. This is quite a lengthy assessment 
tool which may have the potential for causing bias, fatigue or simply lack of engagement with 
completing the tool due to the demands it would place on mental health professionals’ time. Finally, 
the third concern centred on the complexity of the 11 point item scale, therefore the potential for 
variance. Overall, it was an ambitious goal to develop a measure that would accurately measure crisis, 
within the individual patient context, that could offer treatment guidance with confidence. Potentially 
the outcomes of this research may not have been able to identify any meaningful patterns from which 
to develop a useful outcome measure. It is encouraging that model 2 (ROC model) shows good levels 
of accuracy overall. Future research should centre on obtaining a new dataset based on the 66 item 
measure to support the development and refinement of cut-offs further.
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Chapter 8 
Summary of the Validity and Reliability of the CRAFT 
8.1 Introduction 
This chapter will bring together all the different aspects of validity and reliability results 
relevant to the final CRAFT that have been presented throughout the preceding chapters, as well as 
reporting additional analyses relating to the temporal and inter-rater reliability. 
Evidence of the validity and reliability of the Crisis Risk and Adaptive Functioning Tool 
(CRAFT) will provide it with essential quality indicators. The aim of measurement design is to 
deliver an approach that will draw out information to accurately represent the level on the variable of 
interest (validity) and to understand how consistent and stable the outcomes provided are (reliability). 
This is particularly important to the development of the CRAFT, which aims to enhance the pre-
existing CRHT assessment and measurement techniques and ultimately to improve the information 
upon which critical treatment decisions are made. The validity and reliability of the CRAFT will 
specify how representative, trustworthy and stable the outcomes are for representing the constructs of 
the subscales and the underpinning dimension of adaptive community functioning. 
Validity is accepted in this research as the primary consideration of measurement 
development on the assumption that this will lay the foundations for the development of good 
reliability. Therefore, the validity of this measure was critical from the very first stages of its design. 
As described in Chapter 1 (section 1.2.7.2), the model developed by Simms & Watson (2007) for 
substantive, structural and external validity was used as a framework upon which to hang the design 
of this crisis measure. Following the development of the measure, the reliability for internal, inter-
rater and temporal reliability were assessed using statistical techniques from CTT and modern 
measurement techniques embedded in Rasch analysis.  
This section of the research is divided into two parts. The first part gives a summary overview 
of steps taken to ensure the validity of the CRAFT. The second part focuses on the reliability and 
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provides evidence indicating the internal stability, stability over time (temporal) and inter-rater 
consistency.  
The outcomes of these sections will provide evidence for the quality of the measure and 
therefore indicate its accuracy, usefulness and ability to provide meaningful outcomes in practice. 
8.2 Validity 
The aims of this section are to summarise and provide evidence for construct validity 
(Chapter 2) and criterion validity (Chapter 7). The methodology for achieving these types of validity 
is fully outlined in the previous chapters (Chapters 2 and 7) and so will not be outlined again here but 
the main evidence summarised and brought together in a more succinct manner.  
Good validity ensures that the construct of interest is the construct being measured. 
Interestingly, when Messick (1995) (Chapter 1, section 1.2.7.2) describes validity, the reference is to 
making judgements of validity, not absolutes. Therefore the validity of a scale is the provision of 
evidence to suggest the reasonableness of assuming that the scale outcomes represent a point along 
the spectrum of the underlying construct.  
The emphasis for construct validity is on ensuring that measurement construction has its roots 
firmly placed in solid construct theory foundations. This is an on-going process for which there are a 
number of different approaches. A number of influential authors in the field of validity lean towards 
construct validity as the only necessary form of validity for scale development (Linn 1980; Loevinger, 
1957; Messick 1989). Content and criterion validity are believed to simply form a part of this and it 
was the approach adopted for developing the CRAFT. 
Construct validity for the development of the CRAFT was assessed against Simms and 
Watson’s (2007) validity flowchart (Chapter 1, Figure 1.4). This model was adopted due to its clear 
step by step outline that provides a comprehensive overview of the process. The flowchart was 
changed and adapted to the needs of this research to clearly indicate phases where different methods 
of providing evidence for content, construct and criterion-related validity took place (Figure 8.0). The 
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convergent and discriminant validity terminology previously used for this flowchart has been changed 
to predictive and concurrent validity in line with the methods of analysis used in this research 
(highlighted in yellow, Figure 8.0). The use of the Rasch model in itself assures validity due to the 
expectations and assumptions of the model. The flowchart in Figure 8.0 is used in this chapter as a 
guide to support the evidencing of the CRAFT’s validity. 
Figure 8.0 – Construct Validity Flowchart  
 
Figure 8.0 outlining the Simms and Watson (2007) construct validity adopted and adapted for the 
development of the Crisis Risk and Adaptive Functioning Tool (CRAFT). The text highlighted in yellow 
outlines the additional steps or analyses undertaken as part of this research for the development of the 
CRAFT.  
 
 
 
 
 
 
Substantive Validity Phase 
(Content Validity) 
8.0.1 Review literature 
8.0.2 Is new scale needed? 
8.0.3 Define Construct 
8.0.4 Development of initial 
item pool.  
Development of rating scales. 
8.0.5 Pilot testing and/or expert 
review 
Structural Validity Phase 
(Construct Validity) 
8.0.6 Develop item selection 
strategy. 
Develop rating scale selection 
strategy  
8.0.7 Develop training 
programme.  
Collect data 
8.0.8 Psychometric evaluation 
and measure creation. Principal 
Component Analysis and use of 
the Rasch Model. 
8.0.9 Any problems? 
8.0.10 Modify/add items to 
address problems 
External Validity Phase 
(Criterion-Related Validity)  
8.0.11 Predictive and 
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8.0.12 Criterion-related validity 
studies 
8.0.13 Reliability of the Scale. 
Find changes to scale 
 Write report of scale 
development 
 Finished scale 
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8.2.1 Substantive Validity 
The evidence for substantive validity will be drawn together and summarised here (Figure 
8.0, sections 8.0.1-8.0.5). As outlined in Chapter 1 a comprehensive review of the literature was 
completed and indicated a significant lack of valid and reliable measures (Figure 8.0, section 8.0.1-
8.0.2). The main attempt to develop an appropriate measure by Bonynge & Thurber (2008) had poor 
construct validity which did not meet the standards expected for modern measurement and failed to 
support comprehensive saturation of the construct and the development of a clinically credible rating 
scale. The literature indicated a continuing need for the development of a comprehensive, 
standardised, valid and reliable psychometric measure for the assessment of crisis by CRHTs. In 
terms of defining the construct (Figure 8.0, section 8.0.3 & 8.0.4), this research demonstrated a 
comprehensive approach to identifying the item pool and the item rating-scale. Content validity was 
evidenced in Chapter 2 through the comprehensive investigation of crisis assessment and the 
experience of crisis. This was achieved using qualitative techniques to extract a representative item 
pool which provided a sample of all the possible items that could be included. This is of particular 
importance in measurement design as item omissions at this stage of measurement development could 
result in a measure that does not fully represent the construct of interest or worse, does not represent 
the construct at all.  
The next and final step in substantive validity is to evidence appropriate initial pilot testing to 
identify any teething problems or obvious changes (Figure 8.0, section 8.0.5). The initial outline of 
the CRAFT was shared with mental health professionals for feedback.  The mental health 
professionals feedback was incorporated into the scale and the scale was then shared with staff and 
patient focus groups to refine and finalise the pilot scale (Chapter 2). Items were reviewed by the 
groups for relevance to crisis assessment and item use frequency as part of routine assessment. This is 
accepted to be an appropriate and thorough approach for the initial pilot and provides evidence of 
validity to support the first version of the CRAFT. 
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 8.2.2 Structural Validity Phase 
The next section on the Simms & Watson flowchart relates to the structural validity of the 
CRAFT. The item and rating scale selection strategy (Chapter 2) ran over two phases for the 
development of the first version of the measure. The first phase identified the initial item pool and 
rating scale from staff and patient interviews, which were then refined in the second phase through 
expert review by the research team and both patient and staff participant focus groups. This was a 
comprehensive approach towards the development of the first version of the CRAFT that aimed to 
ensure that both the practical and theoretical expectations of measurement development were met. 
Once the first pilot version of the item pool and item rating-scale had been chosen, a training 
programme was developed and implemented. It was decided to use a flexible approach to training and 
implementation to allow the training programme to develop and evolve in order to meet the needs of 
the teams. The final training approach involved small group training sessions followed by a one to one 
shadowing session with the trainer. Feedback from both those trained and from the trainers indicated 
that allowing the training to include a real world application of the measure was preferred and 
supported understanding. Both stages of structural validity are essential foundations upon which later 
reliability outcomes will stand. The comprehensive approach to item and rating scale selection stands 
the CRAFT on good ground to achieve sound internal stability (evidenced by Cronbach’s alpha 
statistics, section 8.3.1).   This more flexible approach to training may have led to inconsistencies in 
the inter-rater reliability which is shown in the outcomes of the statistical analyses (section 8.3.3). 
Although this approach resulted in weak initial outcomes for inter-rater reliability it is believed that 
the final approach to training, when applied across the entire sample, would result in strong inter-rater 
reliability. This could be shown with further data collection and analysis. 
The crisis measure was piloted across the two CRHT teams and 385 completed scales 
collected.  Using this data, the item pool and item rating scales were modified based on the outcomes 
of statistical analyses embedded in both CTT and Rasch Analysis (Chapters 3 and 4). The approaches 
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used for this section of the validity model (Figure 8.0; section 8.0.8) were comprehensive and robust 
and provide sound evidence that the CRAFT has good structural validity.  
8.2.3 External Validity Phase  
Predictive, concurrent and criterion validity (Figure 8.0; sections 8.0.11 and 8.0.12) are 
subcategories of construct validity. It is not within the scope of this research to collect data to support 
the assessment of the CRAFT’s predictive validity qualities. Understanding the predictive qualities of 
the CRAFT would support the CRHT teams to utilise the CRAFT for longer term care planning and to 
identify the need for, and shaping of, services . This data can be collected as part of a future research 
project based on the final version of the CRAFT.  
Criterion validity would be assessed by comparing the outcomes of the CRAFT against the 
outcomes of a gold standard measure of the same construct. However, there are currently no valid and 
reliable measures that tap into the same crisis construct as the CRAFT and there is debate around the 
usefulness of comparing newly developed measures against previous measures when the aim is to 
develop and improve previous attempts, not simply replicate previous efforts. Therefore, even if there 
had been a valid and reliable pre-existing measure the usefulness of this approach to validity is 
questionable.  
Concurrent validity data was collected by asking mental health professionals to indicate the 
status level (Red, Amber, and Green for example) of the patient at the time of scale completion. The 
scoring model developed was then compared against the actual outcomes decided by the team, 
looking at the sensitivity and specificity, e.g. the percentage of accurate results against the number of 
false positives and false negative outcomes. Overall, the results were encouraging and suggest that the 
scale is able to reflect and support the treatment decisions of the team (Chapter 7).  
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8.3 Reliability 
Tests of reliability check that measurement outcomes are dependable and consistent and form 
one of the final steps on the Simms & Watson (2007) construct validity model (Figure 8.0, section 
8.0.13). Statistical methods in CTT and Rasch analysis aim to understand how well the observed score 
represents the true score (Suen, 1990). The higher the reliability coefficient, the closer the observed 
score is to a linear relationship with the true score. As mentioned in Chapter 1 (section 1.3.3.2), there 
are three main types of reliability that a researcher is interested in when developing a measure and 
these are assessed here; 1. Internal consistency (8.3.1), 2. Test-retest (8.3.2) and 3. Inter-rater 
reliability (8.3.3). 
Reliability is assessed by studying the relatedness between two sets of scores. For internal 
consistency this is achieved by calculating Cronbach’s coefficient alpha based on the item and sum 
scale variance, for temporal reliability this is a correlation to look at the relationship between time one 
and time two of scale completion and for inter-rater reliability it is the correlation between rater one 
and rater two.  
8.3.1 Internal Consistency 
Internal consistency tests that the items within the measure have the same value of the latent 
construct. If the measure meets the criteria for internal consistency then the subtotals of the parts 
should indicate the same level of the latent construct when the measure is divided in half.  
Cronbach’s alpha is a measure of internal stability of a psychometric scale. Developed by 
Cronbach (1951), it is a reliability coefficient that represents how stable a measure is ranging from 0-1 
with 0 being completely unstable and 1 being perfectly stable. It is the aim of measurement 
development to create a scale that is as stable as possible so that the measure and its parameters do not 
change and therefore the outcomes are consistent and meaningful.  Nunnally (1978, p.245) suggested 
that a coefficient alpha of  ≥ 0.7 was good but also suggested that increasing it much beyond 0.8 
would not be that advantageous. However, in the context of a scale that may be supporting mental 
health professionals to make decisions about accepting potentially very risky patients for treatment, it 
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would be considered an advantage to increase the reliability of the scale to as high as possible. George 
and Mallery (2003) provide the following rules of thumb: “Excellent > 0.9, Good> 0.8, Acceptable >0 
.7, Questionable > 0.6, Poor > 0.5, and Unacceptable <0 .5” (p. 231). To calculate the coefficient 
alpha for internal consistency requires a large sample to compensate for any inadequacies in the data 
due to sampling error. Violation of the underlying assumptions can result in over- or underestimation 
of reliability.  
Internal consistency was tested using Cronbach’s alpha. Cronbach’s alpha calculations were 
carried out on the transformed item scales following Rasch analysis. Cronbach’s alpha was shown to 
be excellent at α=0.972 (N=310). Cronbach’s α was not shown to improve through deletion of any of 
the items.  
8.3.2. Test-Retest/Temporal Reliability 
Temporal reliability gives an estimate of a measure’s stability over time. The principle here is 
that where an individual’s presentation of a construct is stable, the measure should give similarly 
stable, consistent outcomes over time. Therefore to test temporal reliability the measure is 
administered at two time points to the same person and the outcomes compared. The time period 
between administering the measure can be anything between a few hours up to several years but, it is 
more likely that reliability will decrease with longer time intervals as the opportunities for change 
become greater. Therefore it is important to use a time period that is long enough to demonstrate 
stability but not too long that natural change would influence the outcomes.  
The underlying assumption for temporal reliability is that where the individual being 
measured has not changed over time, the latent construct has remained stable. Therefore, it is 
particularly difficult to obtain data for temporal reliability from a crisis population due to the 
changeable nature of the presentation. Poor temporal reliability outcomes would most likely represent 
the stability of the sample rather than the stability of the measure. In this context, it is more 
appropriate to obtain data from a different but comparable population such as an inpatient population. 
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Measurement error may occur due to changes in the assessor, the assessed or the environment 
in which the assessment takes place. For example if the assessor is fatigued, the assessed is physically 
unwell or on the day there is a power cut and the heating and lighting is not working in the building, 
could all have an impact on the reliability outcomes.  One of the main concerns with collecting data 
for this form of reliability is error due to practice effects when the participant completes the measure 
and then has time before the next administration to practice that skill area to improve their outcome. 
For the purposes of the CRAFT the patient themselves does not complete the scale but the mental 
health professional completes it based on observation. Therefore, theoretically, practice should 
improve the accuracy of the outcomes.  
8.3.2.1 Appraisal of Temporal Reliability Sample 
The sample used to obtain data for temporal reliability for this measure was from a 
comparable but stable population. As mentioned above, the crisis presentation is marked by instability 
and rapid change, and therefore it would be difficult, if not impossible, to indicate the stability of this 
measure based on data collected from the crisis population. Therefore, data was collected from an 
equally acute and risky population but residing as inpatients at a Low Secure Mental Health Unit in 
Luton called the Robin Pinto Unit. This unit has approximately 14 residents at any one time who 
present with acute mental health difficulties that cannot be managed independently in the community. 
Completed crisis measures were collected for all residents in August 2010 and July 2011 at two time 
points approximately 2 weeks apart. Data collection was carried out twice to obtain enough data to 
reach reasonable power as indicated by Cohen’s power calculation (1992) which indicates that N=22 
is required to achieve a large effect size at 0.1 (p.158). Due to the stable nature of the Robin Pinto 
Unit residents it would be expected that little change would be shown between the two sets of data 
collected.  
8.3.2.2 Total Scale Score Temporal Reliability 
The temporal reliability was calculated using Spearman’s r for non-parametric data because 
the data only met one of the two assumptions. The data met the assumption for interval scaling due to 
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the Rasch transformations but did not meet the assumption for normally distributed data, being 
skewed to the lower bound. There was a significant relationship between the two sets of ratings, 
(N=23), r =0.971, p (one-tailed) <0.001. The percentage of variability shared is the percentage of the 
variation in one variable that is shared by the second variable. This is calculated as r
2
 x 100 and 
therefore was calculated as 94.3% of the variability is shared. 
8.3.2.3 Subscale temporal reliability 
The temporal reliability was calculated using Spearman’s r (N=23) for non-parametric data 
(Table 8.0). The temporal reliability demonstrated by the scale was >0.7. 
 
Table 8.0 Subscale Temporal Reliability Outcomes Table 
Subscale Spearman’s r Significance p  
Percentage of 
variance 
shared 
1. Crisis Recovery 
Indicators 
.967 .001 
93.5 
2. Adaptive Decision 
Making 
.954 .001 
91.0 
3. Risk of Harm to 
Self 
.937 .001 
87.8 
4. Mediating Factors .979 .001 95.8 
5. Daily Structure .835 .001 69.7 
6. Risk of Harm to 
Others 
.843 .001 
71.1 
7. Feelings and Affect .956 .001 91.4 
8. Basic Needs .764 .001 58.4 
 
Table 8.0: Table confirming that all of the subscales achieved acceptable to excellent levels of temporal 
reliability beyond chance levels. This outcome is further explained by the variance shared statistic. 
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8.3.3. Inter-Rater Reliability 
Inter-rater reliability is a measure of how much consensus different raters have when using 
the same scale (e.g. Bliese, 2000; Lebreton, Burgess, Kaiser, Atchley, & James, 2003). Where inter-
rater reliability (IRR) is poor suggests that either there is a problem with the scale itself or the method 
of completion is inconsistent. Lebreton and Senter (2008) define IRR as “IRR refers to the relative 
consistency in ratings provided by multiple judges of multiple targets”. Inter-rater reliability is a 
method of checking if outcomes remain stable when completed by different assessors on the same 
subject. This is assessed when analysing objective assessment measures.  By looking at the 
differences in measurement outcome from two different assessors on the same patient it is possible to 
examine how stable the measure is between different raters. The concept here is that where scoring 
instructions are clear the assessors will rate items in similar ways and therefore obtain similar 
outcomes. Where scoring instructions are ambiguous, there is a greater chance of the measure being 
completed differently by different assessors, therefore the outcome of the scale is different and 
consistency between raters will reduce.   
There are a number of approaches to inter-rater reliability including Cohen’s kappa (1960) 
and Fleiss’s kappa (1971) for categorical data and Pearson’s and Spearman’s correlation coefficients 
for continuous/parametric and ordinal/nonparametric data. Nunnally (1978) suggests that a cut off of 
0.7 is necessary for a measure to have good reliability and this cut off will be adopted for the purposes 
of this research.  
8.3.3.1 Sample Size 
Data was collected asking CRHT mental health professionals to complete two crisis 
measures, completed by different staff members on the same patients, after the same assessment and 
at the same time. This was essentially asking a second member of staff to repeat the crisis measure 
documentation for a patient. We were able to collect 18 pair sets of crisis measures under these strict 
criteria . This is 4 short of meeting Cohen’s power for the lowest specification (N=22 for power 0.1 
and large effect). It was not felt appropriate to persist with this exercise to achieve better data 
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collection due to the pressured nature of the CRHT work and the pressure this may place on staff. 
However, it was also felt unethical to not include this data in the research based on the time taken by 
team members to support with this exercise. The limitations of the analysis are outlined in the next 
section (section 8.3.3.2). 
 
8.3.3.2 Limitations of the Inter-Rater Reliability Analysis 
The sample considerations outlined above combined with Trust concerns around the possible 
distraction of staff from key work tasks resulted in the decision that it would not be ethical to pursue 
the collection of large amounts of data simply for the purposes of obtaining the inter-rater reliability. 
It was also recognised that motivation to complete the measure is important to ensure validity as this 
relies on representative data. CRHT staff working in the highly pressured context of community crisis 
work could be hypothesised to have low motivation for completing the same measure twice on the 
same patient due to the time limitations they constantly battle. It is therefore less likely that this data 
will be representative of the true inter-rater reliability of the measure. It was felt unreasonable to ask 
the teams to effectively repeat a 143 item measure simply for the purposes of this research at this 
time. However, in its final 66 item format, with the aim of implementing it as part of standard routine 
practice, there may be more opportunity to collect this data as part of future research.. In addition, it is 
recognised that the training approach implemented significantly changed over the course of the 
research and therefore differences found between rater’s scores may simply reflect the differences in 
training received rather than a fundamental difficulty of the measure. The lack of statistical power, the 
motivation of staff to complete the measure twice and the significant changes in training approach are 
significant limitations for calculating the inter-rater reliability. However, it was decided to use the 
data collected to calculate and report the inter-rater reliability whilst acknowledging that the outcomes 
are not likely to be valid. 
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8.3.3.3 Total scale Inter-Rater Reliability  
The inter-rater reliability was calculated using Spearman’s r for non-parametric data as the 
data only met one of the two required assumptions. As outlined above, the data met the assumption 
for interval scaling due to the Rasch transformations but did not meet the assumption for normally 
distributed data, being skewed to the lower bound. There was a significant relationship between the 
two sets of ratings, (N=18) r = 0.698, p(one-tailed) <.001. The percentage of variability shared was 
48.7% for this sample. The outcome falls below the 0.7 cut-off, suggesting that the relationship is a 
weak one. However, this could be rounded up to 0.7 if rounded to one decimal place, which would 
bring the outcome to just within the acceptable parameters of inter-rater reliability.  
8.3.3.4 Sub-scale Inter-Rater Reliability 
  Each of the sub-scales were individually analysed for inter-rater reliability. Where both 
parametric assumptions were not met, the non-parametric alternative of Spearman’s r was calculated. 
The sample used to calculate the correlation was N=18, which is small and therefore provides only an 
indication of the inter-rater reliability. All analyses were one tailed. The results of the analyses are 
shown in Table 8.1 Spearman’s r. Subscale 4 suggests that there was little if any relationship between 
the two rater’s scores (r<0.3). Subscales 1, 5, 6, and 8 demonstrated a weak relationship between the 
two raters scores (r<0.7) and only subscales 2 and 3 demonstrated an acceptable level of relationship 
(r>0.7).  
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Table 8.1 Subscale Inter-Rater Reliability Outcomes Table 
Subscale Spearman’s r 
Significance p  Percentage of 
variability 
shared 
 
1. Crisis Recovery 
Indicators 
.562 .01 31.6%  
2. Adaptive Decision 
Making 
.780 .01 60.8%  
3. Risk of Harm to 
Self 
.780 .01 60.8%  
4. Mediating Factors .297 .01 8.8%  
5. Daily Structure .407 .01 16.6%  
6. Risk of Harm to 
Others 
.428 .01 18.3%  
7. Feelings and Affect .366 .01 13.4%  
8. Basic Needs .681 .01 46.4%  
 
Table 8.1 Inter-rater reliability statistics were shown to be weak but it is recognised that there were a 
number of limitations that restrict the accuracy of these outcomes.  
 
Overall, the inter-rater reliability was poor and remains questionable. However, this is 
considered to be a function of the preliminary scale which was considerably longer in length (more 
than double the size of the 66 CRAFT), the nature of the evolving training programme that continued 
to change throughout the data collection phase, the small sample size that did not meet Cohen’s 
(1992) criteria and the difficulties obtaining data due to the pressurised nature of the CRHT work.  
 
8.4 Rasch Indicated Reliability 
The reliability of the crisis measure as indicated by the Rasch analysis is outlined in Chapter 4 
(section 4.8, Table 4.1). Overall, the reliability indicated by this statistic reflected the findings from 
the CTT approaches outlined above, with good reliability for all of the subscales.  
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8.5 Summary 
There are two main theoretical and statistical concerns in measurement development – the 
validity of the scale, e.g. is it measuring what we want it to measure, and the reliability, e.g. is the 
measure able to provide consistently meaningful outcomes?  
8.5.1 Validity 
There are no certainties in the judgement of validity. Theoretical methods and models of 
validity are a fundamental foundation upon which the development of a measure can rest, increasing 
the potential for a strong and stable measure once it is fully developed. It guides the process from the 
initial stages through to completed scale development. Where solid theoretical models are used as the 
foundation to measure development, validity is enhanced and sound reliability more likely to result. 
  The validity of the scale can be estimated and judged based on the method of construction 
utilised. The methods chosen for this research were based on a comprehensive model utilising the 
knowledge, skills and experience of the individuals for whom the measure ultimately aims to support 
- the patients and the mental health professionals of Crisis Resolution and Home Treatment. The 
theoretical model utilised was expanded to support theoretical underpinnings of Item Response 
Theory based in the Rasch model by focusing at both the item and scale level of measurement 
development. This was done by developing both the items and the item rating scales using 
comprehensive methods with the aim of achieving content saturation and interval level scaling, 
therefore developing a more valid and representative overall scale. The rating scale itself was 
particularly important because it was aiming to reflect the complexity of assessment, incorporating 
both risk and protective factor considerations as described by the participants in interviews. 
Agreement across both focus groups suggested that the final rating scale adopted has clinical strength 
and will support mental health professionals to rate items and to communicate the outcomes with 
patients in a manner that is meaningful to both. The patient participant group paid particular attention 
to the language of the scale and felt that the wording of Cause for Concern was clear and made good 
sense of how the scale items were assessed.  
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The Rasch model allowed focus at the item and scale level, supporting a move from the 
ordinal scale level to interval scaling. This strengthened the validity of the scale, ensuring that the 
scale used to represent items and subscale totals is at the interval level desired for accurate and true 
measurement.  
Further to the construct validity demonstrated through the approach to scale construction, the 
concurrent validity of the scale was then shown in the results of the statistical analysis comparing the 
scale’s outcomes to the actual CRHT team decision. This comparison provided evidence of the scale’s 
sensitivity and specificity (Chapter 7), indicating that the scale is accurate both in terms of deciding 
between the crude cut off of crisis to no-crisis but also in terms of accurately estimating the level of 
treatment required. The next step for research would be to understand the predictive qualities of the 
scale, for example, the scale’s ability to identify those most likely to recover from crisis and most 
likely to be a risk whilst experiencing crisis.  
A possible limitation to the true validity of the scale is that the data was only collected from 
the Bedford and Luton CRHTs based on their patient populations. Therefore the scale may only 
reflect the needs of this population and may not be generalizable to a wider population. 
8.5.2 Reliability 
Overall, the reliability of the CRAFT and the subscales was shown to be acceptable to 
excellent for internal consistency and inter-rater reliability. Assessing the individual subscale 
reliability outcomes indicated that the reliability overall for the temporal reliability subscales was 
acceptable/good and significant. However, the inter-rater reliability demonstrated weaknesses.  
The literature suggests that where poor inter-rater reliability is shown, a training need is 
indicated (Colton et al 1997). Wolfe, Koa & Ranney explain that “scorers with different levels of 
scoring do not focus on different (product or performance) features, but probably have different levels 
of understanding about the scoring criteria.” (1998, p.465) The low inter-rater reliability outcomes for 
half of the subscales may reflect the training need identified after the first round of training, which 
resulted in a change from large to small group training and the subsequent addition of shadow 
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sessions. Alternatively, the difficulties demonstrated may also reflect individual differences in crisis 
construct perception which would indicate a training need in terms of knowledge and understanding 
of mental health crisis in general. Both hypotheses relate to training gaps for specialist CRHT teams 
who currently do not receive any specific training. Without any specialised training to support 
knowledge, assessment and treatment of acute mental health crisis it is reasonable to assume that the 
conceptualisation of crisis between teams and between individuals may vary, which would ultimately 
result in differences in the way the crisis presentation is rated.  
8.6 Conclusion 
Overall, the CRAFT has demonstrated good levels of validity and reliability, based on a 
comprehensive and theoretically sound model for construct validity. The experientially rich data 
source of both crisis mental health professionals and patients, the statistically sound methods of scale 
refinement and the outcomes of the internal consistency and temporal reliability statistics 
demonstrated that the first version of the CRAFT will produce reliable and consistent results over 
time with further consideration for future training methods indicated. For the first pilot of a 
comprehensive scale, measuring a construct as complex as acute mental health crisis, the outcomes of 
this study are promising and further work toward improving the inter-rater reliability is realistic.
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Chapter 9 
Conclusions and Implications 
  
This research was completed over a number of stages which have been reflected in the 
sequence of these chapters. Each chapter has offered an overview of a stage, an outline of what was 
achieved and a comprehensive summary from which to move forwards to the next chapter. To avoid 
too much repetition, this chapter offers a focus on the achievements, strengths and limitations of this 
project before going on to explore the possible clinical implications and utility of these findings and 
finally closing with a consideration of areas for future research.  
9.1 Achievements and Strengths  
The overall aim of this research was to develop an outcome measure that would support 
mental health professionals working in CRHT teams to make more accurate and meaningful treatment 
decisions within the clinical community context in which they work. The aim was to do this whilst 
ensuring both risk and protective factors were considered across the entirety of assessment and 
therefore the measure. This research has been committed to ensuring that the measure developed has 
sound construct validity and as a consequence to overcome the obstacles that have previously 
hindered measurement development attempts in this area. Completion of an in-depth investigation 
into the key characteristics of crisis, following on from recent work published in the literature, looked 
at the perspective of those who are experts in the field (patients and staff of the CRHTs) to produce a 
representative item pool. This has provided insights into the core themes that relate to the necessary 
considerations for crisis and home treatment assessment in the community context and for the 
development of a clinically credible item rating-scale. This was a collaborative achievement between 
the research team, the CRHT teams and experts by experience, the patients themselves.   
One of the particular strengths of this research is the focus it gave to the development of the 
item rating-scale which had equal focus to that given to the development of the item pool. It was 
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decided at the inception of the research that there had to be a commitment to the development of a 
clinically credible and valid item rating-scale to ensure that the information obtained on the items 
would provide meaningful and relevant information to clinicians and patients. It is an achievement of 
this research that this has been realised. This focus was maintained from the initial conceptualisation 
of the rating scale to encapsulate both risk and protective factors, throughout the process of rating 
scale refinement to ensure that each item was represented by a healthy functioning scale, to finally 
ensuring that the combination of the item information at the subscale level resulted in an interval level 
scale, a fundamental pre-requisite of parametric analysis. As a result of the attention given to the item 
rating-scale future quantitative research into crisis can now be completed using a measure that 
confidently represents interval level scaling at the subscale level and will therefore provide 
meaningful outcomes from parametric analysis. Finally, in relation to the item rating-scale, the 
decision to make the ‘not applicable’ category redundant was a clinically significant step forward, 
recognising that where ‘not applicable’ may be assigned would indicate a protective factor. In this 
particular area of measurement, ‘not applicable’ could in some circumstances provide misinformation 
by failing to capture a person’s strengths. For example, where an individual is assessed as not having 
previously attempted suicide, this would be considered a protective factor by professionals working in 
mental health who recognise from the research that previous attempts are a significant predictor of 
future attempts and completion of suicide. In this scenario, the item ‘Regret of previous suicide 
attempt’ would be marked as ‘not cause for concern’ on the CRAFT to represent the protective nature 
of this item response rather than rating this item as ‘not applicable’,  which would fail to represent the 
protective nature of this outcome. 
A further achievement of this research has been the application of both CTT and Rasch 
analysis in concert, recognising the strengths of both approaches and applying them in the 
development, refinement and evaluation of the CRAFT. Rasch analysis has popularly been applied as 
a confirmatory approach for assessing the structure of long standing measures such as the HADS and 
the Beck Depression Inventory. This research adopted Rasch analysis to assess the functioning of this 
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measure from the very first stages of analysis at the item, subscale and whole measure levels and as a 
consequence, the first version of the CRAFT demonstrated evidence of good validity and reliability. 
This research was carried out from a clinical perspective using modern statistical approaches 
to support the process of developing a clinical measure. The clinical perspective was paramount to 
ensure that the measure developed would provide clinical utility and support clinicians to complete 
crisis assessments. The statistical analyses suggested that the global overall measure was not 
unidimensional. This suggested that it would not be a legitimate step to total the item scores to 
provide an overall score on which to develop cut-off indicators of adaptive community functioning. 
However, there was evidence to suggest an underlying bi-factor model with a dominant underpinning 
core factor and therefore although it would not be a legitimate step to total the item scores, it was 
decided that it would still be helpful to understand the overall picture provided by the items 
information using an alternative approach. This research used the approach of combining the subscale 
percentile rankings to investigate cut-offs that would provide a meaningful pattern which could guide 
clinicians toward appropriate treatment decisions. The clinical utility of these cut-offs far outweighs 
any potential statistical drawbacks that may be argued. The main aim here is to support CRHT teams 
to deliver services in a more effective and safe manner. The CRAFT has clearly proven its ability to 
do this through the outcomes of analysis showing good levels of reliability, sensitivity and specificity. 
Therefore, implementation of the CRAFT as part of assessment by CRHT teams will enhance their 
appraisal of risk and protective factors to inform decisions regarding individual ability to adaptively 
function in the community, ultimately signalling the level of intervention required. 
In summary, this research has produced the first clinically credible and statistically sound 
measurement tool (CRAFT, Appendix 18) to support crisis assessment and enable quantitative 
research to be completed in the acute mental health crisis population.   
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9.2 Limitations 
The development of the item pool to uncover the construct of crisis was comprehensive and a 
leap forward in comparison to previous measurement development attempts. However, the qualitative 
aspects were not fully realised within the parameters of this research. Interviews were completed with 
staff and patients for the purposes of identifying the item pool (Chapter 2) using the basic approach of 
content analysis. However, it would have been interesting to fully investigate the experience of crisis 
using a more in depth approach such as Interpretative Phenomenological Analysis (IPA) and to have 
completed triangulation by interviewing carers to obtain their personal crisis perspective.  
It is important at this point to recognise that the 66 item measure developed from the original 
143 item pool has not been piloted in its own right. In addition, training needs identified in the pilot 
phase of this study were not implemented across the whole sample and therefore the combination of 
the shortened scale with the improved training approach should provide an improvement in 
measurement quality for future pilots from which the outcomes of these analyses could be reviewed.  
The sample size was comfortably greater than 300 as suggested by Kass & Tinsely (1979). A 
larger sample would be preferable to achieve excellent power but this would be a leap to a sample of 
1000. With the recognition that it took over 9 months of training and data collection to obtain the 385 
measures used for the analysis, it is clear that this could not be achieved within the scope of this 
research. However, with the item pool reduced by more than half, it would now be more feasible to 
obtain this larger sample for future research.  
Inter-rater reliability was shown to have poor outcomes in the analysis completed in this 
research, but as explained in Chapter 8, the training changed over the course of the research and the 
sample used was too small to provide confident conclusions. It would be expected that with the 66 
item measure being piloted in its own right, with a more consistent and comprehensive approach to 
training and obtaining a larger sample, a more accurate assessment of the inter-rater reliability could 
be achieved.  
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Another possible limitation for this research was that the data was skewed to the 0 point for 
all of the items in the CRAFT measure. For the purposes of parametric analysis this could be viewed 
as a weakness. With the skew going towards the 0 point on the measure, this is more likely to 
downwardly bias any outcomes of parametric analysis, making it less likely that a Type 1 error would 
occur, i.e. significant findings would be shown when the null hypothesis is true. Therefore if 
outcomes are shown to be significant with a downward bias, this provides greater strength to the 
outcomes and reduces the likelihood that the outcomes occurred by chance. In addition, research has 
shown that parametric analyses are robust enough to manage skewed data (Gangestad & Thornhill, 
1998). A normal distribution is not an assumption of Rasch analysis and therefore a decision was 
made to retain the original data rather than pre-process it as this would actually provide greater 
strengths in the findings than if the data had been processed prior to analysis. However, it is 
recognised that the statistical ‘ideal’ is to have perfectly normally distributed data, but clinically in the 
real world crisis population context, this would be very difficult to achieve. 
A limitation for obtaining the data for temporal reliability is that it was obtained from an 
inpatient population rather than the crisis population. Although it would be preferable to obtain data 
from the population of interest, collecting data for the purposes of assessing the stability of the 
measure over time would not be possible using a crisis population. The literature suggests collecting 
data over two time points preferably a week to two weeks apart. A person experiencing crisis can 
show significant clinical change over the course of 24 hours let alone a week or two week period. As 
a consequence this would have resulted in evidence of poor temporal reliability which would not 
reflect the stability of the measure but the stability of the population. Therefore, although this was a 
limitation of the research it was one that was addressed using an appropriate alternative sample 
population.   
In terms of the limitations of the training approaches used, the validity and reliability of the 
measure are directly affected by the expertise of the individual completing the measure. If there is not 
sufficient understanding of the techniques for rating, scoring and interpreting the scale, the validity 
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and reliability of the scale will be automatically challenged. Therefore, a more comprehensive training 
approach would be recommended for future training purposes and inter-rater reliability to be 
reassessed on the basis of data collected from this sample. It is not unusual in mental health services 
to require comprehensive standardised training for the completion of complex measures, for example 
the HCR-20 for risk of violence requires all practitioners to complete a training programme and the 
measure itself should be completed by a multi-disciplinary team rather than by an individual. This 
assessment scale aims to accurately understand one of the most acute and complex mental health 
populations assessed and treated by mental health professionals. It is therefore not unreasonable to 
expect that a significant staff training initiative would be required to assure proficient use. One of the 
comments commonly expressed by staff participants was the benefits of the CRAFT training due to 
the educational element and direct application of this knowledge to practice. Verbal feedback received 
indicated that training and implementation of the scale as part of routine practice supported mental 
health professionals to be more vigilant to both risk and protective factors in the areas highlighted. 
Currently there is no specific CRHT training for mental health professionals entering NHS CRHT 
services. Therefore the CRAFT could potentially support CRHTs as a training tool as well as an 
assessment tool to support team treatment decision making.  
It is acknowledged that this research presents a number of limitations and areas where the 
research could be improved. However, it is felt that this research has still provided a significant step 
forward for developing a useful and meaningful assessment tool for crisis that will support improved 
treatment decision making by mental health professionals working in this field. The limitations 
outlined here may provide useful areas for future research in this area and therefore support the 
continuing development of increasingly accurate crisis measurement tools.  
9.3 Clinical Utility 
 The CRAFT was ultimately developed to act as a practical clinical tool and therefore its 
clinical utility is paramount to this research. The approach to the development of the CRAFT aimed to 
meet statistical, clinical, theoretical and practical considerations for the assessment of crisis. The 
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measure has been shown to offer a valid and reliable approach to assessing an individual’s ability to 
adaptively function in the community taking into consideration both risk and protective factors. It 
utilises a flexible scoring system that is able to offer the choice of a single or range rating system to 
encapsulate both stable and varying presentations on items. This flexibility has particular clinical 
credibility for a measure aiming to capture the essence of the crisis presentation for which 
changeability is a key feature. In addition, through the investigation of clinical, professional and 
personal experiences and the statistical techniques adopted to assess these variables, it is believed that 
the final item pool comprehensively represents the key features of crisis assessment in a measure that 
has been shown to take approximately 10 minutes to complete following a clinical assessment.  This 
gives the CRAFT the potential for powerful clinical advantages due to its ability to capture the 
presentation of crisis in a concise but in-depth manner. The temporal reliability demonstrated for this 
measure provides the evidence required to show that it will be a useful tool for monitoring progress 
and the sensitivity and specificity of the cut-offs indicates it will also provide meaningful guidance in 
relation to treatment decisions. The good levels of temporal reliability support the use of the Reliable 
Change Index as an approach for assessing change in patients over time. The Reliable Change Index 
would provide a more clinically relevant and individually tailored approach for assessing change in 
crisis and therefore would support clinicians to meet individual need in a service that aims to adopt a 
person centred approach. 
 The identification of the 8 key characteristic areas of crisis assessment provides crucial 
guidance to mental health professionals working in crisis. The areas identified clearly outline the 
substance of a crisis presentation providing a useful guide to clinicians. The identification of these 
crisis characteristics guide clinicians towards an awareness of the individual’s ability to cope and to 
be resourceful and to appreciate how stable and predictable a person’s presentation is so that they can 
be treated in the community with confidence. This focus on the individual and their resources in terms 
of their ability to cope and self-manage links in well with the current shift in treatment models in 
mental health towards a recovery model based on empowerment, ownership, recovery and 
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maintaining wellness. The statistical indications gave particular weight to a person’s ability to think 
clearly and rationally in order to provide a strong foundation upon which to make decisions. It is not 
difficult to appreciate from a logical perspective that the ability to think clearly, to be able to make 
rational decisions, will be of particular importance for an individual being treated in their own home 
and a necessity for that person to function adaptively in the community. As expected, risk of harm to 
self and to others were identified as principal assessment areas and links in with the shift from 
inpatient to community treatment where risk assessment becomes a principal concern. Interestingly, 
mediating factors were identified as a key characteristic for crisis assessment, helping to highlight 
where social networks can be mobilised to provide additional support so that treatment can be 
delivered safely at home within a safe community structure. Basic needs and daily structure were two 
further subscales identified that link in with Maslow’s hierarchy of needs. The clinical implication of 
these subscales indicates that where an individual is shown to struggle with attending to their most 
basic needs, they would need more practical support to establish this basic baseline of functioning. 
These more basic requirements would need to be in place before more in-depth therapeutic 
intervention could be delivered.  
As outlined in the section above, the CRAFT requires an in-depth training programme similar 
to other measures aiming to measure presentations as complex as crisis. The training programme 
developed for this measure may be a step towards answering the problem of training for the specialist 
services provided by the CRHTs. At present there are no specialist training programmes for clinicians 
entering into this field of practice and therefore the guidance given through the CRAFT training may 
support mental health practitioners to understand both the basics of crisis, e.g. the 8 key areas of crisis 
assessment as well as more in-depth crisis characteristics such as those highlighted through the Rasch 
analysis.  As part of this research a training programme and user manual were developed to support 
staff training and implementation of the CRAFT. This will be updated to reflect the final version of 
the CRAFT and can be used by teams to implement this assessment approach into CRHT teams 
providing specific guidance relating to the measure’s unique features and providing evidence of the 
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validity and reliability of the measure. There is also the potential for the CRAFT to be delivered 
through a basic and higher level training approach. The basic training would enable the clinician to 
complete the measure to provide basic outcomes relating to the level of treatment recommended for 
the patient. A higher level training would support clinicians to interpret the information provided by 
the CRAFT, for example, to be able to identify and interpret the information provided by the specific 
risk indicators and characteristic subscale items.  
The CRAFT may also act as a helpful guide for patients in helping them to identify and 
understand their areas of strength and weakness, concisely summarising this complex mental health 
presentation. With a movement in mental health services towards recovery models, with a focus on 
the individual taking ownership for their own recovery through self-management, it is important that 
mental health practitioners support patients to do this by providing  accurate information regarding 
their main areas of strength as well as difficulty or struggle. Identifying these key areas of challenge 
empowers the individual to address these difficulties for themselves where possible.     
 The development of computer software for this measure is currently underway. It will support 
the scoring aspect of this measure and will further improve its clinical utility. In addition, the 
possibility of handheld devices in the future could offer the potential for this software to be taken out 
in to the community setting, will support immediate completion of the CRAFT after assessment and 
allow the outcome to be electronically communicated to professionals and teams directly and in real 
time. With the use of these types of devices becoming more common within the NHS and other health 
organisations, this may be a vision realised in the near future.   
 
9.4 Further Research 
 This research in itself will enable further research in the field of acute mental health crisis to 
take place. Prior to the development of the CRAFT there were no existing valid and reliable 
assessment measures that could be used to complete research in the crisis population, for example to 
trial therapeutic interventions or approaches. The development of the CRAFT provides researchers 
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interested in the field of crisis with an appropriate measurement tool to complete research and 
therefore extend the evidence base for crisis, which will ultimately support CRHTs to deliver more 
effective high quality interventions.    
In terms of further research directly related to the CRAFT, the first step for further research 
would be to complete a much larger scale pilot with the 66 item global overall CRAFT measure to 
obtain at least 1000 datasets for analysis. This data set would be specific to the 66 item CRAFT 
measure and could be scored using the refined individual item rating-scales developed through the 
Rasch analysis. This would act as a confirmatory piece of research.  
 Another reason for completing a much larger scale pilot would be to obtain data from a much 
larger demographic by completing a trial of the measure in a number of crisis teams across the 
country. As explained earlier (Chapter 1, section 1.2.4.2), the Rasch model supports the outcomes of 
analysis to be more generalizable due to the separation of the item and person indices. However, it is 
logical to assume that there will still be some influence of the local population even if this is at a 
much lower level than from the traditional statistical approaches and therefore it would be wise to 
collect a sample that could be taken to be more representative of the general population.  
Differential Item Functioning (DIF) looks at whether or not item responses are different 
between different samples of individuals, for example between males and females. If this happens it 
would suggest that the outcomes of the measure will differ depending on the different groups the 
person belongs to rather than their position along the construct. It would be expected that where a 
measure is functioning well it should give the same outcome level on the construct for individuals 
who are at that same level despite differences such as age, gender, etc. This will be an important 
understanding for future development of the crisis measure developed through this research for the 
purposes of further refinement of the measure and for more precise and tailored application but at 
these very early formative stages of measurement development the focus is on obtaining an item list 
and item rating scale to accurately represent the crisis construct. 
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With the collection of a larger sample, the data could be analysed again using the Rasch 
techniques outlined in this research but with a confirmatory approach to confirm the final item pool. 
Once the item pool had been confirmed techniques embedded in Structural Equation Modelling could 
be applied to uncover the underlying structure of the CRAFT measure with the aim of further 
developing the scoring system to take into account the features of the model, for example any 
mediating factors or the influence of a bi-factor model on the overall score obtained.  
The validity of the measure was assured through the approach adopted in this research. 
However, it was not possible to assess the predictive validity of the CRAFT before the measure and 
the cut-offs had been developed. Therefore, one of the aims of future research should be to assess the 
predictive validity of the CRAFT. The inter-rater reliability of the measure was shown to be weak and 
the sample too small to provide any meaningful outcomes. It would be expected that a sample of at 
least 22 to meet the criteria for a large effect size (Cohen, 1992) should be collected using a 
standardised approach to training on the tool in order to obtain a more accurate and representative 
inter rater reliability statistic. It would be hoped that with a more standardised and comprehensive 
approach to training and with an adequate sample the inter-rater reliability outcomes would improve. 
The use of the flexible rating scale applied in this research was not directly investigated. It 
was agreed by the focus groups that the option of using a range score would be a clinically 
meaningful and useful approach to scoring items due to the changeable nature of individuals 
experiencing crisis. It would be interesting to research the use of this range score further to try and 
understand what it represents when used clinically by professionals. For example, it may be 
hypothesised that the use of the range score will decrease as a patient recovers from crisis and 
therefore their presentation starts to stabilise. If this hypothesis was shown to be accurate, it may be 
that the range score represents some meaningful information that would be useful for painting the 
clinical picture of the patient. For example, it may show that where the range score is used more 
regularly, the patient is less predictable, which indicates a more acute presentation that would be 
difficult to manage in the community. In contrast, an individual where only single point scores are 
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used suggests a more stable presentation, which is more predictable in nature. Understanding the use 
of the range score may provide a powerful clinical tool for further understanding an individual’s crisis 
presentation. 
Finally, Rasch analysis is a powerful clinical tool in that it has the capacity to identify the 
items that are least likely to be scored and therefore highlights items that can act as ‘warning signals’ 
to the user. For example, if the item “predictability” was shown to be a ‘warning signal’ i.e. the least 
likely item to be scored as causing concern by Rasch analysis, this would indicate that any individual 
who scores on this item is likely to score highly on any other item in the measure as a cause for 
concern. This ultimately makes the scoring of other items redundant in terms of treatment decision as 
it could be assumed that this person will score highly on all other items. Rasch has the ability to 
identify these items and this information can be used as part of Computer Adaptive Testing which 
uses information provided by Rasch analysis to ensure that only the items necessary to obtain an 
accurate impression of outcome are administered based on probability. This approach to the 
administration of the measure would significantly reduce completion time for the measure by 
effectively reducing the number of items scored, which in turn would further support speedy treatment 
decision making. This would offer significant value and efficiency to crisis team members by 
significantly reducing the time taken for acute cases to be identified for intensive support. 
Overall, the development of this measure required a return to basics to build a strong 
foundation on which to build the CRAFT. This was achieved with the support of the patients 
themselves, mental health professionals working in the field and academic guidance from the research 
team and peers. It is believed that the CRAFT will provide a clinically meaningful means to 
measurement that holds particular strengths for clinical application and for the purposes of research 
by providing an appropriate, population specific measurement tool. With the establishment of this 
measure, it is hoped that further research can now be completed in this field to develop and improve 
crisis intervention and treatment. The aim here is to put mental health professionals in the position to 
support individuals in acute mental health crisis to move away from an experience of danger and 
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towards an experience of opportunity (as encapsulated in the Chinese symbol for crisis). Crisis has the 
potential to be a growth experience, but without a comprehensive understanding of what crisis is and 
without the means to measurement, the development of appropriate and helpful treatment and 
intervention has been stunted. It is hoped that this research has opened the door to further research by 
providing an accurate and clinically meaningful approach to measuring a presentation as complex, 
changeable and distressing as acute mental health crisis.    
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Appendix 2 – Participant Information Sheet (Staff) 
Patient Assessment for the Crisis Resolution and Home Treatment 
Service in Bedfordshire and Luton 
Developing an Assessment Tool to Objectify Risk  
Participant Information Sheet (Staff) 
You are being invited to take part in a research study looking at how we make decisions 
about levels of risk that service users present with.  Before you decide whether you want to 
participate or not, it is important for you to understand why the research is being done and 
what it will involve.  Please take time to read the following information carefully. Talk to 
others about the study if you wish.  
Ask us if there is anything that is not clear or if you would like more information.  Take time 
to decide whether or not you wish to take part. 
About the research 
The Crisis Resolution and Home Treatment (CRHT) service was developed to provide rapid 
assessment of service user’s experiencing acute and severe mental illness. This 
assessment provides the basis upon which the service user’s care path is decided, whether 
to offer intensive input and support, to facilitate and support short stay in crisis beds or to 
assist in managing an admission when no community alternative is available.  
The CRHT service uses a RAG/traffic light system to identify which service users are severe 
(red), moderate (amber) or recovered (green). To date there are no standardised 
assessment tools that support staff in to assess service users using the RAG approach. 
This research aims to do the following: 
1. To develop an assessment tool that will support staff of the CRHT in their 
assessments of patient’s needs. 
2. To develop an assessment tool that will make it easier to define the criteria for the 
RAG levels. 
3. To develop an assessment tool that will support staff to decide upon a patient’s RAG 
status. 
4. To develop an assessment tool that can be used throughout the intervention to show 
the progress of the patient through recovery. 
Why have I been chosen? 
You have been chosen because you have been working within the CRHT for more than 6 
months and have experience of working with the RAG system. To help develop the 
assessment tool it will be useful to look at your experience of the RAG system and how you 
are currently assessing service user’s. All members of staff who have been working for the 
CRHT for more than 6 months and have experience of assessment will be invited to 
complete an interview. 
Do I have to take part? 
No.  It is up to you to decide whether or not to take part.  If you do, you will be given this 
information sheet to keep and be asked to sign a consent form. You are still free to withdraw 
at any time and without giving a reason.  A decision to withdraw at any time, or a decision 
not to take part, will not affect you in anyway.  
What will happen to me if I decide to take part? 
You will be invited to attend an interview to look at how assessments are carried out with 
service users at present. It will be a discussion based around three service users with whom 
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you have or are working with. You will be asked to bring with you three patient cases – one 
from each of the categories e.g. a patient who is Green, a patient who is Amber and a 
patient who is Red. Patient names do not need to be disclosed.  
You will then be asked to talk briefly about each of the cases and what you felt categorised 
them as the colour they are under on the RAG system. You will then be invited to discuss 
further the differences between the red, amber and green categories. 
Notes will be taken during the interview in addition to a voice recording. The recording is 
simply to ensure that all important points discussed within the meeting are noted. If you do 
not wish to have your interview recorded, please let the interviewer know and the interview 
will be recorded in note format only.  
It is important to note that there are no right or wrong answers. It is useful and important to 
record your opinions, expertise and ‘gut instinct’ as well as the practices of working outlined 
by your manager/team. Your expertise and experience will be essential to developing an 
appropriate and workable tool. 
You are not obliged to answer all or any of the questions, even if you have consented to be 
interviewed.  
The interview should take between 1-2 hours. The research project itself will be completed 
over a 3 year period and within this time you may be approached a number of times. 
What you need to bring 
All you need to bring is yourself and three cases/patient’s notes – one falling into each of the 
colours on the RAG system. 
Confidentiality and storage of information/data 
The interview will be recorded and notes taken. The information will be stored in a locked 
filing cabinet in the Psychology Department. No personnel other than members of the 
research team will have access to identifiable records. When information is shared outside of 
the research team or taken off the premises, any identifiable information will be removed.  
Disadvantages/ Benefits of taking part 
There are no direct disadvantages from participating in this research project. The possible 
benefit of participating would be contributing to the development of an assessment tool that 
could be utilised by the service and therefore staff members. 
What if there is a problem? 
Any complaint about the way you have been dealt with during the study will be addressed. 
Please contact Prof. Gary Kupshik, Head of Psychology, Department of Psychology, 
Disability Resource Centre, Poynters House, Poynters Road, Luton. Tel: 01582 709085 
email: gary.kupshik@blpt.nhs.uk 
If you experience any problems related to the research that you are happy to discuss directly 
with the researcher, please contact Nicole Stokoe, Research Assistant using the contact 
details below. 
Contact details 
Nicole Stokoe 
Research Assistant 
Disability Resource Centre, Poynters House, Poynters Road, Luton. Tel: 01582 709085 or 
07968242578 
nicole.stokoe@blpt.nhs.uk 
 
Prof. Gary Kupshik 
Head of Psychology 
Disability Resource Centre, Poynters House, Poynters Road, Luton. Tel: 01582 709085 
gary.kupshik@blpt.nhs.uk 
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Appendix 3 – Participant Information Sheet Service User 
Enhancing Staff Appraisals of Risk for the Crisis Resolution and Home Treatment 
Service in Bedfordshire and Luton 
Developing an Assessment Tool to Objectify Risk  
Participant Information Sheet 
You are being invited to take part in a research study looking to develop an assessment tool 
for use by Crisis Resolution and Home Treatment teams.  Before you decide whether you 
want to participate or not, it is important for you to understand why the research is being 
done and what it will involve.  Please take time to read the following information carefully. 
Talk to others about the study if you wish.  
Please ask us if there is anything that is not clear or if you would like more information.  Take 
time to decide whether or not you wish to take part. 
About the research 
The Crisis Resolution and Home Treatment (CRHT) service was developed to provide rapid 
assessment of service user’s experiencing acute and severe mental illness. This 
assessment provides the basis upon which the service user’s care path is decided, whether 
to offer intensive input and support, to facilitate and support short stay in crisis beds or to 
assist in managing an admission when no community alternative is available.  
The CRHT service uses a RAG (Red. Amber. Green)/traffic light system to identify which 
service users are severe (red), moderate (amber) or recovered (green). To date there are no 
standardised assessment tools that support staff to assess service users using the RAG 
approach. 
This research aims to do the following: 
1. To develop an assessment tool that will support staff of the CRHT in their assessments 
of patient’s needs. 
2. To develop an assessment tool that will make it easier to define the criteria for the RAG 
levels. 
3. To develop an assessment tool that will support staff to decide upon a patient’s RAG 
status. 
4. To develop an assessment tool that can be used throughout the intervention to show the 
progress of the patient through recovery. 
Why have I been chosen? 
You have been chosen because you have had experience of receiving input from and 
working with the Crisis Resolution and Home Treatment team. You will have personal 
knowledge and experience about what it is to experience a crisis. Your experience will be 
useful in supporting the development of the assessment tool for the CRHT and making sure 
we capture some of your insights into crisis and recovery from crisis. 
Do I have to take part? 
No.  It is up to you to decide whether or not to take part.  If you do, you will be given this 
information sheet to keep and be asked to sign a consent form. You are still free to withdraw 
at any time and without giving a reason.  A decision to withdraw at any time, or a decision 
not to take part, will not affect you in anyway.  
The research project itself will be completed over a 3 year period and within this time you 
may be approached a number of times. If you do not wish to be approached again, please 
contact Nicole Stokoe (details at the bottom of the page) and she will remove your name 
from the mailing list. 
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What will happen to me if I decide to take part? 
You will be invited to attend an interview to look at how you identified in yourself that you 
were experiencing crisis and what the signs were to indicate that you were recovering. You 
will not be obliged to answer any or all of the questions even after you have consented to be 
interviewed, only the ones you are comfortable to talk about. 
Notes will be taken during the interview in addition to a voice recording. The recording is 
simply to ensure that all the important points discussed within the meeting are noted. If you 
do not wish to have your interview recorded, please let the interviewer know and the 
interview will be recorded in note format only.  
It is important to note that there are no right or wrong answers. It is useful and important to 
record your opinions, expertise and ‘gut instinct’. Your expertise and experience will be 
essential to developing an appropriate and workable tool. 
The interview should take between 1-2 hours. You may be asked to attend a second 
interview if it is felt that more time is required. The research project itself will be completed 
over a 3 year period. You may be approached at other times during this 3 year period and 
asked to participate in other phases of the research for example in the focus group. If you do 
not wish to be approached again, please contact Nicole Stokoe (details at the bottom of the 
page) and she will remove your name from the mailing list. 
What you need to bring 
You don’t need to bring anything with you, the interviewer will be responsible for organising 
the session. 
Confidentiality and storage of information/data 
Only members of the research team will be aware of your participation in the research. The 
CRHT team will not be made aware of your participation unless you yourself decide to speak 
to them about it. You are free to talk to anyone you wish to about your involvement with the 
research. Your participation in the research will not affect your statutory rights or access to 
services in any way.  
The interview will be recorded and notes taken. The information will be stored in a locked 
filing cabinet in the Psychology Department which is the base for the researchers. No 
personnel other than members of the research team will have access to identifiable records. 
When information is shared outside of the research team or taken off the premises, any 
identifiable information will be removed.  
Disadvantages/ Benefits of taking part 
Talking about your experience of crisis may evoke some uncomfortable memories or 
feelings. You will be provided with an information sheet at the end of the interview that will 
provide you with contact details of support agencies that you can get in touch with should 
these feelings continue. If you feel unhappy at any point during the interview it is important 
for you to let the researcher know and the interview will be stopped if requested. 
What if there is a problem? 
Any complaint about the way you have been dealt with during the study will be addressed. 
Please contact Prof. Gary Kupshik, Head of Psychology, Department of Psychology, 
Disability Resource Centre, Poynters House, Poynters Road, Luton. Tel: 01582 709085 
email: gary.kupshik@blpt.nhs.uk 
If you experience any problems related to the research that you are happy to discuss directly 
with the researcher, please contact Nicole Stokoe, Research Assistant using the contact 
details below. 
Contact details 
Nicole Stokoe 
Research Assistant 
Disability Resource Centre, Poynters House, Poynters Road, Luton. Tel: 01582 709085 or 
07968242578 
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nicole.stokoe@blpt.nhs.uk 
 
Prof. Gary Kupshik 
Head of Psychology 
Disability Resource Centre, Poynters House, Poynters Road, Luton. Tel: 01582 709085 
gary.kupshik@blpt.nhs.uk 
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Appendix 4 - Staff Interview FlipChart Record (exmple) 
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Appendix 5 – Principal Component Analysis using Oblique Rotation 
Component Correlation Matrix 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
1 1.000 .230 .276 .229 -.303 -.265 -.162 -.270 .254 -.091 .195 .220 .252 .147 .106 .212 .214 .265 .244 .087 .130 -.227 
2 .230 1.000 .048 .123 -.200 -.308 -.306 -.107 .250 -.111 .093 .291 .021 .144 .156 .131 .052 .267 .205 .219 .161 -.136 
3 .276 .048 1.000 .130 -.297 -.070 -.141 -.226 .154 -.073 .232 .120 .311 .082 .073 .177 .205 .160 .190 .092 .045 -.300 
4 .229 .123 .130 1.000 -.269 -.211 -.175 -.258 .185 -.150 .164 .209 .320 .158 .135 .139 .168 .156 .237 .033 .238 -.074 
5 -.303 -.200 -.297 -.269 1.000 .355 .186 .232 -.219 .159 -.159 -.199 -.252 -.162 -.108 -.294 -.275 -.296 -.215 -.048 -.237 .239 
6 -.265 -.308 -.070 -.211 .355 1.000 .270 .102 -.270 .123 -.154 -.220 -.170 -.168 -.098 -.126 -.172 -.348 -.209 -.114 -.158 .202 
7 -.162 -.306 -.141 -.175 .186 .270 1.000 .218 -.233 .184 -.098 -.240 -.123 -.118 -.160 -.097 -.052 -.306 -.223 -.150 -.249 .186 
8 -.270 -.107 -.226 -.258 .232 .102 .218 1.000 -.232 .173 -.161 -.134 -.289 -.149 -.138 -.199 -.209 -.221 -.171 .019 -.204 .120 
9 .254 .250 .154 .185 -.219 -.270 -.233 -.232 1.000 -.163 .115 .147 .147 .129 .062 .226 .153 .196 .193 .156 .128 -.206 
10 -.091 -.111 -.073 -.150 .159 .123 .184 .173 -.163 1.000 -.043 -.089 -.108 -.155 -.078 -.130 -.098 -.100 -.117 -.103 -.181 .167 
11 .195 .093 .232 .164 -.159 -.154 -.098 -.161 .115 -.043 1.000 .207 .240 .123 .102 .012 .295 .238 .219 -.049 .080 -.189 
12 .220 .291 .120 .209 -.199 -.220 -.240 -.134 .147 -.089 .207 1.000 .174 .157 .125 .096 .170 .244 .246 .061 .143 -.160 
13 .252 .021 .311 .320 -.252 -.170 -.123 -.289 .147 -.108 .240 .174 1.000 .121 .106 .119 .224 .207 .219 -.013 .077 -.146 
14 .147 .144 .082 .158 -.162 -.168 -.118 -.149 .129 -.155 .123 .157 .121 1.000 .103 .117 .166 .178 .216 .040 .164 -.152 
15 .106 .156 .073 .135 -.108 -.098 -.160 -.138 .062 -.078 .102 .125 .106 .103 1.000 .036 .077 .129 .130 .047 .155 -.065 
16 .212 .131 .177 .139 -.294 -.126 -.097 -.199 .226 -.130 .012 .096 .119 .117 .036 1.000 .172 .099 .170 .187 .152 -.178 
17 .214 .052 .205 .168 -.275 -.172 -.052 -.209 .153 -.098 .295 .170 .224 .166 .077 .172 1.000 .253 .282 -.097 .129 -.195 
18 .265 .267 .160 .156 -.296 -.348 -.306 -.221 .196 -.100 .238 .244 .207 .178 .129 .099 .253 1.000 .283 .005 .206 -.224 
19 .244 .205 .190 .237 -.215 -.209 -.223 -.171 .193 -.117 .219 .246 .219 .216 .130 .170 .282 .283 1.000 .066 .187 -.217 
20 .087 .219 .092 .033 -.048 -.114 -.150 .019 .156 -.103 -.049 .061 -.013 .040 .047 .187 -.097 .005 .066 1.000 .078 -.127 
21 .130 .161 .045 .238 -.237 -.158 -.249 -.204 .128 -.181 .080 .143 .077 .164 .155 .152 .129 .206 .187 .078 1.000 -.103 
22 -.227 -.136 -.300 -.074 .239 .202 .186 .120 -.206 .167 -.189 -.160 -.146 -.152 -.065 -.178 -.195 -.224 -.217 -.127 -.103 1.000 
 
 
 
 
 
 
 
 
 
 
 316 
  
 
Appendix 6 – Subscale Item Threshold Maps  
Subscale 1 – Crisis Recovery Indicators 
 
Subscale 2 – Adaptive Decision Making 
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Component 3 – Risk of Harm to Self 
 
Component 4 – Mediating Factors 
 
 
 
Component 5 – Daily Routine 
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Component 6 – Risk of Harm to Others 
 
 
Component 7 – Feelings/Affect 
 
 
 
Component 8 – Basic Functioning 
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Appendix 7 - Residual Correlation Matrices for Item Local Dependency  
Pearson r>+0.3 highlighted in pink. Pearson  r >-0.3 highlighted in green 
Subscale 1 – Crisis Recovery Indicators 
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Overall Thought Content and 
Clarity 
1.000                
Concentration 0.131 1.000               
Feelings of ineffectuality -0.081 -0.070 1.000              
Level of need -0.110 -0.107 -0.004 1.000             
Ability to manage symptoms -0.148 -0.133 -0.062 -0.006 1.000            
Acceptance of difficulties -0.042 0.028 -0.055 -0.118 -0.159 1.000           
Ability to Relax -0.064 -0.086 -0.129 -0.117 0.206 0.090 1.000          
Stability of presentation 0.005 -0.082 -0.148 -0.081 -0.175 -0.070 -0.175 1.000         
Staff intuition -0.072 -0.274 0.044 -0.085 -0.145 -0.138 -0.115 0.120 1.000        
Level of functioning -0.104 -0.067 0.039 -0.021 -0.021 -0.028 0.010 -0.185 -0.056 1.000       
Energy/Get up and go -0.192 0.037 -0.096 -0.047 -0.102 -0.008 -0.050 -0.183 -0.100 0.009 1.000      
Change from normal 
presentation 
0.009 -0.069 -0.273 -0.148 -0.067 -0.162 0.005 -0.086 0.006 -0.056 0.067 1.000     
Predictability 0.112 -0.155 -0.130 -0.159 -0.202 0.057 -0.180 0.092 -0.129 -0.080 -0.144 0.059 1.000    
Intensity of symptoms 0.043 0.029 -0.082 -0.266 -0.068 -0.094 0.001 -0.011 0.082 -0.155 -0.115 0.013 -0.036 1.000   
Responsibility for self -0.189 0.006 -0.133 0.090 -0.093 0.013 -0.056 -0.035 -0.245 -0.056 -0.089 -0.155 0.136 -0.146 1.000  
Ability to take control -0.309 -0.131 0.085 0.148 -0.004 -0.086 -0.054 -0.091 -0.013 0.058 0.030 -0.159 -0.189 -0.196 0.067 1.000 
 
Subscale 2 – Adaptive Decision Making 
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Thought Block 1.000              
Stream of Thought 0.320 1.000             
Flight of Ideas 0.151 0.399 1.000            
Poverty of Thought 0.215 0.134 0.209 1.000           
Understanding of Reality -0.155 -0.108 -0.118 -0.204 1.000          
Capacity to Consent 0.043 -0.072 -0.013 0.071 -0.051 1.000         
Judgement -0.253 -0.322 -0.289 -0.179 -0.133 0.010 1.000        
Confusion 0.142 -0.020 0.129 0.044 -0.056 -0.044 -0.195 1.000       
Insight -0.250 -0.208 -0.229 -0.147 -0.207 -0.056 0.045 -0.199 1.000      
Irrational Speech -0.069 0.070 0.197 -0.101 -0.042 -0.082 -0.273 0.040 -0.273 1.000     
Overall Acceptance of Support -0.035 -0.057 -0.117 -0.021 -0.157 -0.031 -0.111 -0.106 0.031 0.012 1.000    
Ability to Rationalise -0.198 -0.054 -0.222 -0.158 -0.211 -0.171 -0.079 -0.199 0.215 -0.116 -0.094 1.000   
Speech 0.019 -0.061 -0.006 0.077 -0.116 0.077 -0.194 -0.040 -0.167 0.069 0.004 -0.098 1.000  
Response to 
Hallucinations/delusions 
-0.094 -0.006 -0.025 -0.039 0.011 -0.102 -0.218 0.002 -0.253 0.350 0.112 -0.223 -0.016 1.000 
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Subscale 3 – Risk of Harm to Self 
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Impulsivity 1.000          
Regret of actions during crisis -0.005 1.000         
Overall risk -0.065 -0.256 1.000        
Access to lethal means -0.015 -0.229 -0.057 1.000       
Intent to commit suicide -0.255 -0.266 -0.130 0.010 1.000      
Regret of suicide attempt -0.043 0.145 -0.339 -0.165 -0.049 1.000     
Previous attempts at suicide -0.200 -0.124 -0.186 -0.171 -0.172 0.127 1.000    
Risk of suicide -0.265 -0.271 -0.106 -0.111 0.187 0.006 -0.014 1.000   
Risk of harm to self -0.116 -0.135 -0.074 -0.236 -0.056 -0.095 -0.157 0.008 1.000  
Future plans -0.219 0.026 -0.252 -0.120 0.006 0.002 -0.104 -0.094 0.090 1.000 
 
 
Subscale 4 - Mediating Factors 
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Social Circumstances 1.000      
Protective factors -0.107 1.000     
Resourcefulness -0.294 -0.182 1.000    
Daily contact with others -0.094 -0.223 -0.179 1.000   
Relationships -0.158 -0.385 -0.294 -0.246 1.000  
Support Networks -0.333 0.039 -0.281 -0.021 0.362 1.000 
 
 
Subscale 5 – Daily Routine 
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Physical Exercise 1.000     
Isolation -0.261 1.000    
Daily Routine -0.466 -0.158 1.000   
Leisure activities/hobbies -0.322 -0.257 -0.062 1.000  
Interest/Enthusiasm -0.166 -0.113 -0.367 -0.193 1.000 
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Subscale 6 – Risk of Harm to Others 
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Anger/Agitation 1.000      
Violence/hostility/aggression 0.187 1.000     
Risk of neglect of others -0.270 -0.186 1.000    
Family history of suicide -0.311 -0.292 -0.103 1.000   
Risk of harm to others -0.288 -0.024 -0.131 -0.020 1.000  
Domestic Violence -0.246 -0.153 -0.020 0.011 0.003 1.000 
 
 
Subscale 7 – Feelings and Affect 
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Overall Feelings 1.000    
Tearfulness -0.208 1.000   
Hopelessness -0.110 -0.081 1.000  
Low mood/depression -0.206 -0.143 -0.137 1.000 
 
 
Subscale 8 – Basic Functioning 
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Overall appearance 1.000     
General wellbeing -0.170 1.000    
Sleep -0.369 -0.208 1.000   
Appetite -0.322 -0.187 -0.210 1.000  
Appropriateness of mood -0.063 -0.237 -0.216 -0.053 1.000 
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Appendix 8 – Item Fit Residuals for 66 Items of the 8 Subscales 
Residuals greater than +/-3.0 highlighted in orange 
Item residuals greater than +/- 2.5 highlighted in green 
     Fit Statistics 
Subscale Item no.  Item Label Location SE Residual Chi-square 
C
o
m
p
o
n
en
t 
1
 –
 R
ec
o
v
er
y
 I
n
d
ic
at
o
rs
  
1 Overall thought content and 
clarity 
0.394 0.105 -0.180 5.250 
2 Concentration 1.722 0.111 0.900 5.071 
3 Feelings of ineffectuality -0.295 0.105 2.152 10.411 
4 Level of need -0.016 0.101 0.760 4.604 
5 Ability to manage symptoms -0.824 0.087 0.631 3.484 
6 Acceptance of difficulties -0.006 0.109 -0.221 6.546 
7 Ability to relax 0.389 0.139 0.510 4.343 
8 Stability of presentation -0.119 0.097 -0.372 7.765 
9 Staff Intuition -0.589 0.104 1.278 4.589 
10 Level of functioning 0.014 0.110 -1.213 7.555 
11 Energy/get up and go -0.513 0.105 0.265 3.419 
12 Change from normal 
presentation 
0.085 0.089 -1.015 2.086 
13 Predictability -0.393 0.105 -0.723 4.614 
14 Intensity of symptoms -0.471 0.082 -2.538 8.187 
15 Responsibility for self -0.240 0.105 0.381 5.837 
16 Ability to take control 0.862 0.105 0.417 3.193 
C
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17 Thought block  -0.201 0.102 -1.235 7.788 
18 Stream of thought  0.166 0.097 -0.788 8.841 
19 Flight of ideas  0.628 0.127 -1.180 18.00 
20 Poverty of thought  0.651 0.112 -0.676 15.567 
21 Understanding of reality -0.588 0.063 3.036 14.365 
22 Capacity to consent  0.126 0.112 -3.234 19.125 
23 Judgement  -0.875 0.055 2.810 17.536 
24 Confusion 0.127 0.096 0.466 2.167 
25 Insight -0.939 0.072 1.092 5.936 
26 Irrational speech 0.617 0.116 -2.492 8.618 
27 Overall acceptance of 
support 
0.448 0.120 0.069 10.879 
28 Ability to rationalise -0.773 0.072 1.894 7.013 
29 Speech 0.687 0.094 -0.043 5.591 
30 Response to 
hallucinations/delusions 
 
-0.074 0.091 1.253 5.522 
C
o
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n
en
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3
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H
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m
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el
f 
31 Impulsivity -0.536 0.066 1.356 7.981 
32 Regret of actions during 
crisis 
0.015 0.063 2.265 12.219 
33 Overall risk -0.964 0.053 -0.972 1.305 
34 Access to lethal means -0.243 0.060 -0.426 4.655 
35 Intent to commit suicide 0.237 0.066 -2.103 8.773 
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     Fit Statistics 
Subscale Item no.  Item Label Location SE Residual Chi-square 
36 Regret of suicide attempt 0.837 0.126 -0.997 7.819 
37 Previous attempts at suicide -0.166 0.075 2.655 11.564 
38 Risk of suicide 0.145 0.064 -2.477 10.028 
39 Risk of harm to self -0.185 0.071 -0.985 9.180 
40 Future plans 0.861 0.086 0.174 7.156 
C
o
m
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o
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t 
4
 –
 
M
ed
ia
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n
g
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to
rs
  
41 Social Circumstances 0.499 0.095 0.163 8.794 
42 Protective factors 0.308 0.089 -1.884 8.142 
43 Resourcefulness 0.097 0.091 2.138 6.285 
44 Daily contact with others 0.335 0.106 -0.720 3.618 
45 Relationships -0.754 0.099 2.429 8.873 
46 Support Networks -0.486 0.098 -3.416 11.962 
C
o
m
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o
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t 
5
 –
 
D
ai
ly
 S
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re
 
47 Physical Exercise 0.467 0.068 1.654 7.155 
48 Isolation -0.556 0.093 1.003 1.667 
49 Daily routine 0.147 0.069 -0.202 5.300 
50 Leisure Activities 0.001 0.069 -2.927 15.375 
51 Interest/Enthusiasm -0.060 0.092 1.665 2.571 
C
o
m
p
o
n
en
t 
6
 –
 R
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k
 o
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H
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m
 t
o
 O
th
er
s 
52 Anger/agitation -0.157 0.013 0.441 4.926 
53 Violence/hostility/aggression -0.027 0.014 -2.951 34.447 
54 Risk of neglect of others -0.003 0.014 0.461 1.995 
55 Family history of suicide 0.060 0.016 2.027 27.979 
56 Risk of harm to others 0.057 0.014 -2.756 19.261 
57 Domestic violence 0.083 0.017 0.231 7.517 
C
o
m
p
o
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en
t 
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–
 
F
ee
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n
g
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58 Overall feelings -0.444 0.088 -0.300 11.285 
59 Tearfulness 0.276 0.094 2.360 1.020 
60 Hopelessness 0.158 0.120 -1.080 13.570 
61 Low mood/depression 0.043 0.079 -0.025 8.290 
C
o
m
p
o
n
en
t 
8
 –
 
B
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ic
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u
n
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n
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g
 62 Overall appearance -1.389 0.082 0.513 2.109 
63 General wellbeing -0.054 0.098 -1.326 14.992 
64 Sleep -0.363 0.084 1.400 17.651 
65 Appetite 0.179 0.088 -0.310 5.544 
66 Appropriateness of mood 0.997 0.136 -1.204 6.729 
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Appendix 9 – Item-Person Maps 
Subscale 1- Crisis Recovery Indicators 
 
Subscale 2 – Adaptive Decision Making 
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Subscale 3- Risk of harm to self 
 
 
Subscale 4 – Mediating Factors 
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Subscale 5 – Daily Structure 
 
 
Subscale 6 – Risk of Harm to Others 
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Subscale 7- Feelings/Affect 
 
 
Subscale8- Basic Functioning 
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Appendix 10 – Raw Score to Rasch Logit Scale Transformation Tables 
Transformation Tables – These tables outline the 8 subscales and the percentile cut-offs based on the 
Rasch conversion table from the raw/ordinal level total score to logit/interval level score scale. The 
percentile cut-offs are calculated based on the transformed interval level Rasch logit scale and indicated in 
table A1 and the percentile ranks as seen by the assessor for scoring are shown in table A2. 
Table A1 – Outlining the raw to Rasch transformed logit scale score for each of the subscales 
Subscale 1 Subscale 2 Subscale 3 Subscale 4 Subscale 5 Subscale 6 Subscale 7 Subscale 8 
Raw Logit Raw Logit Raw Logit Raw Logit Raw Logit Raw Logit 
Ra
w 
Logit Raw Logit 
0 -6.102 0 -5.312 0 -4.924 0 -5.005 0 -4.713 0 -4.808 0 -4.789 0 -4.509 
1 -5.289 1 -4.460 1 -4.099 1 -4.121 1 -3.814 1 -3.818 1 -3.715 1 -3.603 
2 -4.726 2 -3.879 2 -3.541 2 -4.444 2 -3.147 2 -3.076 2 -2.860 2 -2.900 
3 -4.337 3 -3.485 3 -3.164 3 -2.926 3 -2.652 3 -2.521 3 -2.180 3 -2.354 
4 -4.031 4 -3.183 4 -2.874 4 -2.474 4 -2.242 4 -2.055 4 -1.563 4 -1.874 
5 -3.774 5 -2.937 5 -2.631 5 -2.048 5 -1.884 5 -1.638 5 -0.969 5 -1.423 
6 -3.549 6 -2.728 6 -2.418 6 -1.633 6 -1.561 6 -1.247 6 -0.384 6 -0.983 
7 -3.347 7 -2.546 7 -2.225 7 -1.218 7 -1.260 7 -0.866 7 0.222 7 -0.546 
8 -3.161 8 -2.384 8 -2.047 8 -0.804 8 -0.974 8 -0.484 8 0.893 8 -0.110 
9 -2.988 9 -2.236 9 -1.880 9 -0.393 9 -0.694 9 -0.096 9 1.596 9 0.321 
10 -2.824 10 -2.100 10 -1.723 10 0.008 10 -0.414 10 0.303 10 2.263 10 0.748 
11 -2.667 11 -1.974 11 -1.576 11 0.397 11 -0.130 11 0.712 11 2.948 11 1.188 
12 -2.516 12 -1.855 12 -1.438 12 0.769 12 0.164 12 1.125 12 3.783 12 1.663 
13 -2.370 13 -1.743 13 -1.308 13 1.125 13 0.474 13 1.543 13 4.803 13 2.205 
14 -2.227 14 -1.635 14 -1.187 14 1.465 14 0.803 14 1.974   14 2.851 
15 -2.087 15 -1.532 15 -1.072 15 1.795 15 1.157 15 2.445   15 3.673 
16 -1.950 16 -1.433 16 -0.965 16 2.122 16 1.543 16 3.005   16 4.720 
17 -1.814 17 -1.337 17 -0.863 17 2.461 17 1.972 17 3.764     
18 -1.679 18 -1.244 18 -0.766 18 2.833 18 2.458 18 4.794     
19 -1.544 19 -1.153 19 -0.674 19 3.274 19 3.026       
20 -1.410 20 -1.064 20 -0.585 20 3.881 20 3.713       
21 -1.276 21 -0.977 21 -0.499 21 4.718 21 4.606       
22 -1.140 22 -0.891 22 -0.416   22 5.768       
23 -1.004 23 -0.807 23 -0.335           
24 -0.865 24 -0.724 24 -0.256           
25 -0.724 25 -0.642 25 -0.178           
26 -0.581 26 -0.561 26 -0.100           
27 -0.434 27 -0.480 27 -0.023           
28 -0.282 28 -0.400 28 0.055        Key  
29 -0.127 29 -0.320 29 0.133         20th percentile 
30 0.034 30 -0.240 30 0.212         40th percentile 
31 0.199 31 -0.161 31 0.292         60th percentile 
32 0.369 32 -0.080 32 0.374         80th percentile 
33 0.542 33 0.000 33 0.459           
34 0.717 34 0.081 34 0.547           
35 0.892 35 0.163 35 0.638           
36 1.066 36 0.246 36 0.734           
37 1.237 37 0.331 37 0.834           
38 1.405 38 0.416 38 0.941           
39 1.569 39 0.504 39 1.054           
40 1.731 40 0.593 40 1.176           
41 1.891 41 0.685 41 1.309           
42 2.050 42 0.779 42 1.454           
43 2.209 43 0.876 43 1.614           
44 2.371 44 0.976 44 1.794           
45 2.536 45 1/080 45 1.998           
46 2.706 46 1.188 46 2.231           
47 2.883 47 1.300 47 2.503           
48 3.070 48 1.418 48 2.823           
49 3.269 49 1.542 49 3.212           
50 3.485 50 1.674 50 3.703           
51 3.724 51 1.813 51 4.391           
52 3.994 52 1.964 52 5.350           
53 4.313 53 2.128             
54 4.711 54 2.308             
55 5.267 55 2.511             
56 6.283 56 2.743             
57 8.138 57 3.016             
  58 3.350             
  59 3.781             
  60 4.399             
  61 5.284             
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Table A2 – Ranking table indicating the percentile cut-offs as seen by the assessor. 
Subscale 1 Subscale 2 Subscale 3 Subscale 4 Subscale 5 Subscale 6 Subscale 7 Subscale 8 
Raw Rank Raw Rank Raw Rank Raw Rank Raw Rank Raw Rank Raw Rank Raw Rank 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 1 1 
2 
1 1 
2 2 2 2 2 2 
2 
2 2 
2 
3 3 3 3 
2 
3 3 3 3 
4 4 
2 
4 4 4 
2 
4 4 4 
5 
2 
5 5 
2 
5 5 5 5 
3 
5 
6 6 6 6 6 6 
3 
6 6 
3 
7 7 7 7 7 7 7 7 
8 8 8 8 
3 
8 8 8 8 
9 9 9 9 9 9 9 
4 
9 
10 10 10 10 10 
3 
10 10 10 
11 11 11 11 11 11 11 11 
4 
12 12 12 12 12 12 
4 
12 12 
13 13 13 13 
4 
13 13 13 13 
14 14 14 14 14 14   14 
15 15 15 15 15 15   15 
16 16 16 16 16 
4 
16   16 
17 17 17 17 17 17     
18 18 18 
3 
18 18 18     
19 19 19 19 19       
20 20 
3 
20 20 20       
21 21 21 21 21       
22 22 22   22       
23 23 23           
24 24 24           
25 25 25           
26 26 26           
27 27 27           
28 
3 
28 28        Key  
29 29 29        1 0-20th percentile 
30 30 30        2 20th-40th percentile 
31 31 31        3 40th-60th percentile 
32 32 32        4 >60th percentile 
33 33 33           
34 34 34           
35 35 35           
36 36 36           
37 37 37           
38 38 38           
39 39 39           
40 40 40           
41 41 41 
4 
          
42 42 42           
43 43 43           
44 44 44           
45 
4 
45 
4 
45           
46 46 46           
47 47 47           
48 48 48           
49 49 49           
50 50 50           
51 51 51           
52 52 52           
53 53             
54 54             
55 55             
56 56             
57 57             
  58             
  59             
  60             
  61             
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Appendix 11 – Subscale S-shape Curves 
Graphs outlining the S-shaped curve created when the raw score is mapped against the Rasch logit scale 
for each of the measure’s 8 subscales.  
Subscale 1 – Recovery Indicators 
 
 
Subscale 2 – Adaptive Decision Making 
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Subscale 3 – Risk of Harm to Self 
 
 
Subscale 4 – Mediating Factors 
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Subscale 5 – Daily Structure 
 
 
Subscale 6 – Risk of Harm to Others 
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Subscale 7 – Mood and Affect 
 
 
Subscale 8 – Basic Needs 
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Appendix 12 – Item Locations and Item Fit Tables 
Tables indicating the item locations, standard error and fit residuals for items comprising the 8 subscales. 
Item locations directly correspond to the item difficulty whilst the items’ fit residual relates to the item’s fit 
to the Rasch model. The greater the item location the greater the item difficulty. The closer the fit residual 
is to 0 the closer the item fits to the Rasch model and the expected outcome.  
Subscale 1 – Crisis Recovery Indicators 
Item no. Item label Location SE Fit 
Residual 
1 Overall thought content and clarity 0.394 SE 
0.105 
-0.180 
2 Concentration 1.722 0.111 0.900 
3 Feelings of ineffectuality -0.295 0.105 2.152 
4 Level of need -0.016 0.101 0.760 
5 Ability to manage symptoms -0.824 0.087 0.631 
6 Acceptance of difficulties -0.006 0.109 -0.221 
7 Ability to relax 0.389 0.139 0.510 
8 Stability of presentation -0.119 0.097 -0.372 
9 Staff Intuition -0.589 0.104 1.278 
10 Level of functioning 0.014 0.110 -1.213 
11 Energy/get up and go -0.513 0.105 0.265 
12 Change from normal presentation 0.085 0.089 -1.015 
13 Predictability -0.393 0.105 -0.723 
14 Intensity of symptoms -0.471 0.082 -2.538 
15 Responsibility for self -0.240 0.105 0.381 
16 Ability to take control 0.862 0.105 0.417 
 
Subscale 2 – Adaptive Decision Making 
Item no. Item label Location SE Fit 
Residual 
17 Thought block  -0.201 0.102 -1.235 
18 Stream of thought  0.166 0.097 -0.788 
19 Flight of ideas  0.628 0.127 -1.180 
20 Poverty of thought  0.651 0.112 -0.676 
21 Understanding of reality -0.588 0.063 3.036 
22 Capacity to consent  0.126 0.112 -3.234 
23 Judgement  -0.875 0.055 2.810 
24 Confusion 0.127 0.096 0.466 
25 Insight -0.939 0.072 1.092 
26 Irrational speech 0.617 0.116 -2.492 
27 Overall acceptance of support 0.488 0.120 0.069 
28 Ability to rationalise -0.773 0.072 1.894 
29 Speech 0.687 0.094 -0.043 
30 Response to Hallucinations/Delusions -0.074 0.091 1.253 
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Subscale 3 – Risk of harm to self 
Item no. Item label Location SE Fit 
Residual 
31 Impulsivity -0.536 0.066 1.356 
32 Regret of actions during crisis 0.015 0.063 2.265 
33 Overall risk -0.964 0.053 -0.972 
34 Access to lethal means -0.243 0.060 -0.426 
35 Intent to commit suicide 0.237 0.066 -2.103 
36 Regret of suicide attempt 0.837 0.126 -0.997 
37 Previous attempts at suicide -0.166 0.075 2.655 
38 Risk of suicide 0.145 0.064 -2.477 
39 Risk of harm to self -0.185 0.071 -0.985 
40 Future plans 0.861 0.086 0.174 
 
Subscale 4 – Mediating Factors  
Item no. Item label Location SE Fit 
Residual 
41 Social Circumstances 0.499 0.095 0.163 
42 Protective factors 0.308 0.089 -1.884 
43 Resourcefulness 0.097 0.091 2.138 
44 Daily contact with others 0.335 0.106 -0.720 
45 Relationships -0.754 0.099 2.429 
46 Support Networks -0.486 0.098 -3.416 
 
Subscale 5 – Daily routine 
Item no. Item label Location SE Fit 
Residual 
47 Physical exercise  0.467 0.068 1.654 
48 Isolation  -0.556 0.093 1.003 
49 Daily routine  0.147 0.069 -0.202 
50 Leisure activity  0.001 0.069 -2.927 
51 Interest  -0.060 0.092 1.665 
 
Subscale 6 – Risk of Harm to Self 
Item no. Item label Location SE Fit 
Residual 
52 Anger/agitation -1.179 0.100 0.535 
53 Violence/hostility/aggression -0.269 0.092 -2.831 
54 Risk of neglect of others -0.340 0.100 1.622 
55 Family history of suicide 0.092 0.133 1.893 
56 Risk of harm to others 0.377 0.101 -3.074 
57 Domestic violence 0.906 0.141 1.394 
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Subscale 7 – Mood/Affect 
Item no. Item label Location SE Fit 
Residual 
58 Overall feelings  -0.444 0.088 -0.300 
59 Tearfulness  0.276 0.094 2.360 
60 Hopelessness  0.158 0.120 -1.080 
61 Low mood/depression  0.043 0.079 -0.025 
 
Subscale 8 – Basic Needs 
Item no. Item label Location SE Fit 
Residual 
62 Overall appearance -1.389 0.082 0.513 
63 General wellbeing -0.054 0.098 -1.362 
64 Sleep -0.363 0.084 1.400 
65 Appetite 0.179 0.088 -0.310 
66 Appropriateness of mood 0.997 0.136 -1.204 
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Appendix 13 – Item-Person Location Map  
This is a sample section of the item category-person map to provide an example of the item-person 
location map. The numbers indicate the original item numbering of the 143 item measure and due to 
the set-up of the RUMM2030 software it was not possible to extract the full Figure in the preferred 
standard format. The numbers before the decimal point indicate the item number and the number after 
the decimal point indicates the rating scale category. For example, according to this item-person 
location map the least likely item to receive a rating is item 13 on the 4
th
 category of the item rating 
scale. Item 13 is identified as the item ‘Speech’.  
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Appendix 14 – Definition List for the 66 Item CRAFT 
1.0 Recovery Indicators  
1.1 
Overall thought content and 
clarity 
The perceptions, convictions, occupation and impulses in an individual’s 
thoughts. The accessibility and ability to understand clearly one’s own 
thoughts. Does the individual have difficulties in this area? Are able to 
manage it well? Has this improved or deteriorated since experiencing crisis? 
Does their thought content and clarity cause concern in relation to treating 
the individual at home?  
1.2 Concentration/attention/memory 
The individual’s ability to focus attention for a sustained period of time on a 
specific stimulus, sensation, idea, thought or activity. Has the individual’s 
concentration/attention/memory been affected in anyway by the crisis? Is 
this change a cause for concern? Is the change in their 
concentration/attention/memory having an impact on their ability to 
function? Could this put them at risk for example if they put something on 
the stove to cook but then forgot about it?  
1.3 Feelings of ineffectuality 
The feeling that one’s own actions will be fruitless and pointless with an 
inability to influence events in their own life. Are their feelings of 
ineffectuality a new phenomenon or a long standing issue? Does it have an 
impact on their ability to live a functional life? Are their feelings of 
ineffectuality a cause for concern to treat this person at home? Will they be 
able to successfully care for themselves? Do they have a suitable support 
network? 
1.4 Level of need/dependence 
This item looks at how dependent on others the individual is. Are they able 
to cope on their own at all or do they constantly look to others to cope for 
them? Do they need other people around them to manage their difficulties? 
How is this impacting on those around them? Is their level of need or level 
of dependence a cause for concern? 
1.5 Ability to manage symptoms 
This is looking at the capacity of a person to cope with their mental health 
difficulties. Are they able to manage their symptoms or do they find them 
overwhelming? Are they able to employ helpful coping strategies to manage 
difficulties? Is the person’s ability to manage their symptoms a cause for 
concern?  
1.6 Acceptance of difficulties 
This is a person’s ability to understand their difficulties or parts of their life. 
This can be a healthy response to difficulties that cannot be changed such as 
permanent physical problems like body shape or a physical disability. 
However, it can also be an unhelpful response when a person accepts 
difficulties that are within their power to change. Is this person’s acceptance 
of their difficulties a cause for concern or a helpful coping strategy? 
1.7 Ability to relax 
The ability to rest the body and mind. Is this person able to participate in 
activities for relaxation? Has their ability to relax changed since 
experiencing crisis? Are they able to be at peace in anyway e.g. sitting 
reading a book, spending time in the garden, engaging in relaxation 
exercises etc.? 
1.8 Stability of presentation 
This is the constancy and continuity of the individual’s presentation. Is their 
presentation very changeable and unpredictable? Does their presentation 
make it difficult to plan their care? Does the changeability of their 
presentation make it difficult to treat them at home? Is the stability of their 
presentation a cause for concern? 
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1.9 Staff intuition/Instinct 
This is defined as the immediate understanding, knowledge, or awareness, 
derived neither from perception nor from reasoning. This is asking you to 
assess your own instinctual reactions/gut instincts to the situation and the 
Service User’s presentation. There may be times when the Service User 
presents as ‘well’ but the assessor has a feeling (an instinct), that not all is as 
it appears. This can be shown as having an uneasy or uncomfortable feeling 
in response to the situation. As a definition this is having an understanding 
of the truth that is not based on any facts or evidence. Are these feelings a 
cause for concern? 
1.10 Level of functioning 
This is the ability of the person to carry out the basic and expected actions of 
an adult. Has their level of functioning changed? Is this a cause for concern? 
1.11 Energy/Get up and go/Drive This is looking to assess a person’s ambition and enthusiasm for life.  
1.12 
Change from normal 
presentation 
This is assesses the differences observed from a person’s normal 
presentation. How much of a change has occurred? Is this change a positive 
or negative change? Is this change a cause for concern? 
1.13 Predictability 
The degree to which the Service User’s future behaviour/presentation can be 
estimated. Is this person known well enough to be able to predict their future 
actions? Are they new to the team and therefore unpredictable? Would you 
be able to predict their actions over the next few days/weeks/months with 
any accuracy? Is this Service User’s predictability a cause for concern for 
treating this person at home? 
1.14 Intensity of symptoms 
This is the strength, concentration and magnitude of presenting symptoms. 
Is the intensity of the symptoms a cause for concern? 
1.15 
Responsibility for 
self/Independence 
This is the ability of the Service User to take responsibility for their own 
actions and to be independent. Has this person’s level of independence 
changed since going into crisis? Is this a cause for concern for this 
individual to manage at home? 
1.16 Ability to take control 
This is the person’s ability to manage situations effectively and to steer 
situations towards desired outcomes. Is this person able to be assertive and 
proactive? Are they passive in nature? Is their ability to take control 
supporting them in recovering from the crisis or is it a hindrance? Is their 
ability to take control a cause for concern?  
2.0 Adaptive Decision Making  
2.1 Thought block 
This is the interruption or obstruction to the train of speech/thought. Does 
the individual stop mid-sentence? When asked a question does it appear that 
they are unable to answer? To what extent? Will this interfere in their life or 
affect their ability to function, to have their needs met, to deal with 
difficulties? How much of a cause for concern is this difficulty? 
2.2 Stream of thought 
This looks at the continuity, coherence, content, preoccupation, amount and 
productivity of thought, normally assessed through conversation. Is the 
individual able to follow a topic of conversation or do they go off on 
unrelated tangents? Do they make sense? Is their thinking too fast or too 
slow? Has this changed as a result of crisis? Are they able to cope with their 
stream of thought or is it causing them difficulties? Is their stream of 
thought a cause for concern?   
2.3 Flight of ideas 
The experience of having lots of thoughts leading to ideas that race from 
topic to topic but generally associated. This can make it difficult to hold a 
two way conversation or to complete a conversation before starting on the 
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next one. Does their flight of ideas pose a cause for concern? Does it 
interfere with their ability to communicate with others, to function? Are they 
able to manage their flight of ideas?  
2.4 Poverty of thought (speech) 
The form of thought is disordered and this is often displayed in their speech. 
Is this a cause for concern for the individual? Are they able to communicate 
their needs? Does this pose a risk to their wellbeing or the wellbeing of 
others? Has their thinking changed since experiencing crisis? Is poverty of 
thought normal for this person’s presentation? 
2.5 Understanding of reality 
This is the ability of the individual to perceive the world in the realm of 
what would be considered normal. Are they able to perceive the world 
around them as most people do? Are they able to understand the cause/effect 
links as others do? Is their understanding of reality alarming? Is it a cause 
for concern? Has it changed in any way since experiencing crisis or is this 
understanding normal for them? 
2.6 Capacity to consent 
The ability to receive, contain and weigh up information that will support a 
person to make an informed decision to either agree or disagree with a 
suggestion. The person also needs to have the ability to communicate that 
decision. Does this person have capacity to consent? To what extent? Is their 
capacity to consent a cause for concern? Is there someone who is able to 
support them in making decisions and protect their interests? Has their 
capacity to consent changed since experiencing crisis? 
2.7 Judgement   
The ability to respond to situations using knowledge of what is normal, 
normal customs and expectations of society. The ability to form an opinion 
from circumstances presented in a rational and logical fashion that is 
congruent with the culture of that person. Has the individual’s judgement 
been changed or impaired in any way? Will their judgement be a cause for 
concern for treating this person at home? Is their judgement a cause for 
concern in all situations or does depend on the situation?  
2.8 Confusion 
This is the feeling of being unsure or unclear. Has their level of confusion 
changed since experiencing crisis or is this normal for them? Is it due to 
another mental health or organic problem? Does their level of confusion 
make them vulnerable or put them/others at risk? Can they be safely treated 
at home or is this a cause for concern? 
2.9 Insight 
This is defined as a clear and deep understanding or perception. The degree 
to which the Service User acknowledges and comprehends his or her mental 
disorder and its effect on others. Does this person have insight into their 
difficulties? Are they able to use this insight to manage their problems 
better? Is this a cause for concern for home treatment? 
2.10 Irrational speech 
This is when a person is deprived of normal mental clarity or sound 
judgment. They will talk in a way that is not in accordance with reason. Is 
this person talking in an irrational way? Is this a cause for concern for 
treating the person at home.  
2.11 Overall acceptance of support 
An individual’s overall openness to support from others. Is this person able 
to accept support from others or do they chose not to? Do they allow friends 
and family to help them when they need it? Is their ability to accept support 
a cause for concern? 
2.12 Ability to rationalise 
This is the ability to employ reason and to work through problems in a 
logical manner. Is this person able to be rational about their difficulties? Has 
their ability to rationalise been affected by their current crisis? Is their ability 
to rationalise a  cause for concern?  
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2.13 Speech 
This is the ability of the Service User to communicate verbally. Are they 
able to communicate their needs to others? Is the Service Users’ ability to 
communicate a cause for concern?  
2.14 
Response to 
delusions/hallucinations/voices 
This is looking at how the person responds to the experience of delusions 
and hallucinations. Are they able to manage this experience well, being able 
to decide what is real and what is not and cope appropriately? Do they act 
on their hallucinations? Is their response to delusions/hallucinations/voices a 
cause for concern? 
3.0 Risk of Harm to Self  
3.1 Impulsivity 
How much of a cause for concern is the individual’s inclination to act on 
impulse rather than thinking things through? Are they able to manage their 
impulsive urges, drives or temptations to behave in a way that would be 
unhelpful or damaging to themselves or others? Has their level of 
impulsivity changed as a result of the crisis? 
3.2 Regret of actions during crisis 
This is the feeling of disappointment about their behaviour and actions 
during the crisis period? Is this feeling appropriate? Is this a healthy reaction 
to their crisis? Is this a cause for concern? 
3.3 Overall risk 
This is trying to assess the overall risk of the Service User in terms of harm 
or neglect to self or others. Are they likely to expose themselves or others to 
loss or injury? How predictable is this person? Are the possible outcomes 
for this person in their current situation balanced towards the positive or 
negative? Is this person’s overall risk presentation a cause for concern? Are 
the risks manageable? Is there enough support in place to manage this risk in 
the community? 
3.4 Access to lethal means 
This is when a person has access to a deadly or fatal method capable of 
causing death. It is not simply having access to lethal means in itself that is 
being assessed here, as it can be assumed that anyone has access to lethal 
means through kitchen utensils, over the counter medication etc. What is 
being assessed here is the cause for concern that the person has access to 
lethal means and intends to use that access for detrimental purposes. For 
example are they hoarding medication? Have they purchased materials for 
the purpose of taking their own life? 
3.5 Intent to commit suicide 
This is the Service User’s determination to purposefully end their own life in 
the future. Have they made a plan? Have they put their affairs in order? A 
person may try and take their own life in a manner that, as professionals, we 
know will not be effective (e.g. a large overdose of certain homeopathic 
medicines), however the intent to die may be very high and would still be a 
cause for concern. Is this person intent on taking their own life? If they have 
failed this time will they persist?  
3.6 Regret of suicide attempt 
Does the Service User regret their attempt at suicide indicating that they 
wish to carry on and to work through the crisis? Or do they regret that the 
suicide attempt didn’t work? How much of a cause for concern is this 
individual’s reaction to their attempted suicide?  If the Service User has not 
made an attempt to commit suicide this counts as a ‘not cause for concern’ 
and would be considered a protective factor. 
3.7 Previous attempts at suicide  
The knowledge that the SU has made previous attempts to take their own 
life. How serious were these attempts?  Assessment of intent, planning, 
precautions the person took to not be found, seeking help afterwards, 
method, and final acts such as settling affairs, how recent the attempt was 
etc. need to be assessed to rate this item. Should the previous attempts be a 
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cause for concern for supporting the Service User at home?  
 
3.8 Risk of suicide 
What is the overall risk of the Service User purposefully taking their own 
life? Is this risk manageable by the team to enable home treatment? Risk 
factors include age, sex, psychiatric disorder, previous attempts at suicide, 
social isolation, unemployment, marital status, profession/social class. Other 
risk factors include chronic painful physical conditions, debilitating 
neurological disorders, unresolved current problems especially acute single 
events. 
3.9 Risk of harm to self 
This is the threat that the person will harm themselves. Is there any evidence 
of self-harm? Have they expressed any thoughts to harm themselves? Are 
they able to manage/challenge these thoughts or are they wishing to carry 
them out? 
3.10 Future plans 
The type of future goals and plans a Service User has made. How realistic 
and achievable are these plans? Do they have support to achieve their goals 
and to manage any setbacks? Have they made clear plans or is it vague? Has 
there been a change in their future goals since experiencing the crisis? Is this 
a cause for concern? 
4.0 Mediating Factors  
4.1 Social circumstances 
This includes all the structural factors that allow a person to live their life for 
example housing, money, welfare etc. Are their social circumstances 
causing stress in the person’s life? Are they able to manage this stress or is it 
becoming a burden?  
4.2 Protective factors 
The factors in the individual's life that will prevent them from carrying out a 
harmful act on themselves or others or prevents them from neglecting 
themselves or others. Do they have anything in their life which makes them 
want to carry on trying and wishing to make positive changes in their life? 
4.3 Resourcefulness 
This is the ability to deal skilfully and promptly with new situations and 
difficulties. This requires that the person is able to pull on their own 
strengths and resources as well as the resources around them. How well is 
this person able to utilise the resources available to them? Does this help 
them to manage their crisis more easily? Is their resourcefulness a cause for 
concern? 
4.4 Daily contact with others 
Does the Service User see other people every day? Do they live on their own 
or do they live with others? During a crisis period an individual’s 
presentation can change quickly and therefore it can be important to know 
that there are other people around (other than the CRHT team) who will be 
able to keep an eye on that person’s progress. Is it important for this Service 
User? Is their daily contact with others causing you concern? 
 
4.5 Relationships 
This looks at the connections, relationships and associations that the Service 
User has with other people. Is the Service User able to maintain healthy 
relationships? Has there been a change in the relationships they hold since 
experiencing crisis? Are the relationships they hold helpful or unhelpful? 
Would these relationships be a cause for concern?  
4.6 Support networks 
These are the different relationships with people and groups that support a 
person to function both physically and emotionally. Does this person have 
any support networks? Are they able to tap into these networks when 
necessary? 
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5.0 Daily Structure  
5.1 Physical exercise 
How much of a cause for concern is their level physical exercise? Do they 
have a healthy approach to exercise? Have their levels of exercise changed 
dramatically since experiencing crisis for example exercising too much or a 
marked reduction in exercise? 
5.2 Isolation 
This can mean an actual physical separation of a person from others or the 
feeling of being disliked or alone. Is isolation normal for this person? Have 
they recently started isolating themselves due to mental health reasons? Is 
this an unhelpful/helpful coping strategy? Is their level of isolation 
concerning? 
5.3 Daily routine 
In basic terms this is the order of events that a person regularly follows each 
day. Has their daily routine changed in any way since experiencing crisis? If 
so, has this been an improvement or deterioration? It focuses on the order in 
which activities are done e.g. a person’s routine may be disturbed so that 
they are getting up much later or performing tasks out of order or staying up 
all night. 
5.4 Leisure activities/Hobbies 
Time free from the demands of work or duty, when one can rest, enjoy 
hobbies or sports. Is the individual still able to enjoy their free time? Are 
they participating in their normal leisure activities and hobbies? Has this 
changed in anyway over the course of the crisis? 
 
5.5 Interest/Enthusiasm 
This is when an individual’s attention, concern or curiosity is particularly 
engaged by something. Is this person still showing an interest/enthusiasm in 
the areas of their life that they used to? Or to new areas? Have their levels of 
enthusiasm/interest changed? Has this been a negative or a positive change? 
Is it a cause for concern?  
6.0 Risk of Harm to Others  
6.1 Anger/Agitation 
This is when a person has a strong feeling of displeasure and an emotional 
state of restlessness. Is the Service User showing any signs of 
anger/agitation? Is this an appropriate emotional response in the given 
situation or is this reaction a cause for concern? 
6.2 Violence/Aggression/Hostility 
This is when a person asserts a rough or injurious physical force, action or 
treatment. This can be in the form of making assaults or attacks. Are this 
person’s levels of violence/aggression/hostility a cause for concern for 
treating them at home? This focuses on violence by the Service User 
towards others. For violence towards the Service User please use item 103 
‘Overall Vulnerability’. 
6.3 Risk of neglect of others 
This is when a person shows lack of care or poor treatment of others. This is 
often in relation to dependents such as children, the elderly or the disabled 
but may also relate to peers. Is this person neglecting others or are they able 
to offer the care and treatment that needed? Is their neglect of others a cause 
for concern? Is there anyone else who can take over in these caring roles for 
them while they resolve their crisis?  
6.4 Family history of suicide 
The knowledge that other members of the Service User's family have made 
suicide attempts. Has this had an impact on the Service User? Is this a cause 
for concern? Family history of suicide has previously been shown in 
research to be a risk indicator for completed suicide.  
6.5 Risk of harm to others This is the threat that the person will harm others. How real is this threat to 
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harm others? Can this person be treated at home or do they pose to much of 
a risk? How much of a cause for concern is this person? 
6.6 Risk of domestic violence 
This is when a family member, partner or ex-partner attempts to physically 
or psychologically dominate the other. Is this person at risk of domestic 
violence? Is domestic violence a cause for concern? 
7.0 Feelings and Affect  
7.1 Overall feelings/Mood state 
This is their overall emotional state. Mood is defined as a temporary but 
relatively sustained and pervasive affective state, often referred to as 
emotion. Does the individual’s mood change quickly and/or often? Has their 
mood changed significantly due to their crisis? Are they able to manage 
their mood/feelings/emotions or do they find it difficult to cope with? Are 
their feelings/mood in context to the current situation? Are their overall 
feelings or mood state a cause for concern?  
7.2 Tearfulness 
This is when an individual is easily brought to tears in response to situations 
that would not normally warrant this reaction. Is this normal for this person? 
Are they tearful in all situations or does it vary? Have they become more or 
less tearful recently? Is this behaviour a cause for concern in this person? 
7.3 Hopelessness 
This is when the individual has the feeling that conditions will never 
improve and that there is no solution to a problem. The experience of 
complete hopelessness is one of the strongest indicators of intent to commit 
suicide and can indicate that an individual has completely given up and does 
not see the point in trying to make changes. Is this individual feeling 
hopeless? Is it a cause for concern in this person or are they able to manage 
this feeling? Is there adequate support in place to allow this person to be 
treated at home? 
7.4 Low mood/Depression 
Low mood or depression is the feeling of sadness, being gloomy, downcast 
and experiencing emotional dejection. When a person experiences extreme 
low mood/depression they often find it difficult to view anything in either a 
neutral or positive way, tending to only look at the negatives. It is defined as 
a mood state of sadness, gloom, and pessimistic ideation, with loss of 
interest or pleasure in normally enjoyable activities, accompanied in severe 
cases by weight loss, feelings of worthlessness and guilt, diminished ability 
to think or concentrate and recurrent thoughts of death or suicide. Is this 
Service User able to look for the positives? Are they able to manage their 
low mood or is it having an impact on their ability to function? Is it having a 
detrimental effect on those around them? Does their low mood cause 
concern for treating this person at home?  
8.0 Basic Needs  
8.1 Overall appearance 
This is looking at the person’s overall appearance including the way they are 
dressed, how well groomed they are, personal hygiene, whether they look 
healthy in themselves e.g. weight, skin tone etc. Is their overall appearance a 
cause for concern? 
8.2 General wellbeing 
This is the Service User’s overall general state of physical and psychological 
health. How is their sleep? Their appetite? Has their weight changed? Are 
they as energetic and full of life as before the crisis or has this changed? Is 
there overall general wellbeing a cause for concern? Have they been ill more 
regularly recently? 
8.3 Sleep 
The ability of a Service User to get the quality and quantity of sleep 
necessary for normal functioning. Have there been any changes in their 
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sleep as a result of the crisis? Are they sleeping much more or much less? 
Are they getting quality sleep or do they still feel tired the next day? Is their 
sleep a cause for concern or is this normal for them? 
8.4 Appetite 
This is the person’s instinctive physical desire for food and/or drink. Has 
their appetite changed in anyway due to the crisis? Is it a cause for concern? 
For example if they have lost their appetite are they getting enough nutrition 
to be healthy?  
8.5 Appropriateness of mood 
Is the individual’s mood in context? Is it an appropriate mood in the 
situation/circumstances? Would others react in a similar way? Is the 
appropriateness of their mood a cause for concern? 
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Appendix 15 – CRAFT Scoring Templates 
 
 
Subscale 1 – Crisis Recovery Indicators 
 
  
 Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 0 
1 
Overall thought content and 
clarity 
4 3 2 1 0 
2 Concentration 4 3 2 1 0 
3 Feelings of ineffectuality 3 2 1 0 
4 Level of need 4 3 2 1 0 
5 Ability to manage symptoms 4 3 2 1 0 
6 Acceptance of difficulties 3 2 1 0 
7 Ability to relax 2 1 0 
8 Stability of presentation 4 3 2 1 0 
9 Staff Intuition 3 2 1 0 
10 Level of functioning 3 2 1 0 
11 Energy/get up and go 3 2 1 0 
12 
Change from normal 
presentation 
5 4 3 2 1 0 
13 Predictability 3 2 1 0 
14 Intensity of symptoms 5 4 3 2 1 0 
15 Responsibility for self 3 2 1 0 
16 Ability to take control 4 3 2 1 0 
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Subscale 2 – Adaptive Decision Making 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 5 
17 Thought block 3 2 1 0 
18 Stream of thought 4 3 2 1 0 
19 Flight of ideas 3 2 1 0 
20 Poverty of thought 3 2 1 0 
21 Understanding of reality 7 6 5 4 3 2 1 0 
22 Capacity to consent 3 2 1 0 
23 Judgement 8 7 6 5 4 3 2 1 0 
24 Confusion 4 3 2 1 0 
25 Insight 5 4 3 2 1 0 
26 Irrational speech 3 2 1 0 
27 Overall acceptance of support 3 2 1 0 
28 Ability to rationalise 6 5 4 3 2 1 0 
29 Speech 5 4 3 2 1 0 
30 
Response to hallucinations/ 
delusions 
4 3 2 1 0 
 
Subscale 3 – Risk of Harm to Self 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 5 
31 Impulsivity 5 4 3 2 1 0 
32 Regret of actions during crisis 6 5 4 3 2 1 0 
33 Overall risk 7 6 5 4 3 2 1 0 
34 Access to lethal means 6 5 4 3 2 1 0 
35 Intent to commit suicide 6 5 4 3 2 1 0 
36 Regret of suicide attempt 2 1 0 
37 Previous attempts at suicide 4 3 2 1 0 
38 Risk of suicide 6 5 4 3 2 1 0 
39 Risk of harm to self 5 4 3 2 1 0 
40 Future plans 5 4 3 2 1 0 
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Subscale 4 – Mediating Factors 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no, 
Item 
 
5 4 3 2 1 0 1 2 3 4 5 
41 Social Circumstances 4 3 2 1 0 
42 Protective factors 4 3 2 1 0 
43 Resourcefulness 4 3 2 1 0 
44 Daily contact with others 3 2 1 0 
45 Relationships 3 2 1 0 
46 Support Networks 3 2 1 0 
 
 
Subscale 5 – Daily Structure 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 5 
47 Physical Exercise 6 5 4 3 2 1 0 
48 Isolation 3 2 1 0 
49 Daily routine 5 4 3 2 1 0 
50 Leisure Activities 5 4 3 2 1 0 
51 
Interest/ 
Enthusiasm 
3 2 1 0 
 
 
Subscale 6 – Risk of Harm to Others 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 5 
52 Anger/agitation 3 2 1 0 
53 Violence/hostility/ aggression 4 3 2 1 0 
54 Risk of neglect of others 3 2 1 0 
55 Family history of suicide 2 1 0 
56 Risk of harm to others 4 3 2 1 0 
57 Domestic violence 2 1 0 
 
 349 
  
 
 
 
 
Subscale 7 – Feelings & Affect 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 5 
58 Overall feelings 3 2 1 0 
59 Tearfulness 3 2 1 0 
60 Hopelessness 3 2 1 0 
61 Low mood/depression 4 3 2 1 0 
 
Subscale 8 – Basic Functioning 
  
Cause for 
Concern 
Neutral 
Not Cause for 
Concern 
Item 
no. 
Item 5 4 3 2 1 0 1 2 3 4 5 
 Overall appearance 3 2 1 0 
 General wellbeing 3 2 1 0 
 Sleep 4 3 2 1 0 
 Appetite 4 3 2 1 0 
 Appropriateness of mood 2 1 0 
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Appendix 16 – Descriptive Statistics and Histogram for the 66 Item CRAFT 
 
Descriptive statistics for the CRAFT’s total scores 
N Valid 307 
Missing 71 
Mean 14.1857 
Std. Deviation 6.11342 
Range 27.00 
 
 
 
 
Histogram of the CRAFT’s total scores 
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Appendix 17 - Receiver Operator Characteristic Curve Tables 
Receiver Operator Curves (ROC) for the different treatment categories as indicated by the Crisis 
Resolution and Home Treatment teams on the Crisis Measure.  
ROC analysis information for the Admission Category 
 
Case Processing Summary 
Admission category 
present Valid N (list wise) 
dimension0 
Positivea 53 
Negative 243 
Missing 82 
Larger values of the test result variable(s) indicate 
stronger evidence for a positive actual state. 
a. The positive actual state is present. 
 
 
 
Coordinates of the Curve 
Test Result Variable(s):CRAFT total 
Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity 
-1.0000 1.000 1.000 
.5000 1.000 .996 
1.5000 1.000 .988 
2.5000 1.000 .959 
3.5000 1.000 .934 
4.5000 .981 .905 
5.5000 .981 .872 
6.5000 .981 .844 
7.5000 .981 .790 
8.5000 .981 .745 
9.5000 .962 .712 
10.5000 .925 .663 
11.5000 .925 .613 
12.5000 .925 .560 
13.5000 .887 .510 
14.5000 .887 .444 
15.5000 .887 .362 
16.5000 .849 .280 
17.5000 .830 .206 
18.5000 .774 .185 
19.5000 .585 .119 
20.5000 .491 .078 
21.5000 .415 .033 
22.5000 .264 .016 
23.5000 .226 .008 
24.5000 .132 .004 
25.5000 .075 .004 
26.5000 .019 .000 
28.0000 .000 .000 
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ROC analysis information for the Upper Red Category (Visits more than once a day and 
short stay assessment unit) 
 
Case Processing Summary 
Upper red categories Valid N (list 
wise) 
dimension0 
Positive
a
 23 
Negative 276 
Missing 79 
Larger values of the test result variable(s) 
indicate stronger evidence for a positive 
actual state. 
a. The positive actual state is present. 
 
 
 
Coordinates of the Curve 
Test Result Variable(s):CRAFT total 
Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity 
-1.0000 1.000 1.000 
.5000 1.000 .996 
1.5000 1.000 .986 
2.5000 1.000 .960 
3.5000 1.000 .938 
4.5000 1.000 .909 
5.5000 1.000 .880 
6.5000 1.000 .855 
7.5000 1.000 .808 
8.5000 1.000 .768 
9.5000 .913 .743 
10.5000 .870 .696 
11.5000 .870 .652 
12.5000 .870 .601 
13.5000 .870 .551 
14.5000 .870 .493 
15.5000 .870 .420 
16.5000 .826 .344 
17.5000 .826 .275 
18.5000 .826 .246 
19.5000 .652 .163 
20.5000 .609 .112 
21.5000 .522 .065 
22.5000 .304 .040 
23.5000 .217 .033 
24.5000 .174 .014 
25.5000 .087 .011 
26.5000 .000 .004 
28.0000 .000 .000 
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ROC analysis information for the Red Category 
 
Case Processing Summary 
Red category present Valid N (list 
wise) 
dimension0 
Positive
a
 84 
Negative 213 
Missing 81 
Larger values of the test result variable(s) 
indicate stronger evidence for a positive 
actual state. 
a. The positive actual state is present. 
 
 
 
Coordinates of the Curve 
Test Result Variable(s):CRAFT total 
Positive if 
Greater Than or 
Equal To
a
 Sensitivity 1 - Specificity 
-1.0000 1.000 1.000 
.5000 1.000 .995 
1.5000 1.000 .986 
2.5000 1.000 .953 
3.5000 1.000 .925 
4.5000 1.000 .887 
5.5000 1.000 .850 
6.5000 1.000 .817 
7.5000 .988 .761 
8.5000 .964 .718 
9.5000 .905 .700 
10.5000 .845 .657 
11.5000 .821 .610 
12.5000 .786 .563 
13.5000 .762 .507 
14.5000 .702 .455 
15.5000 .607 .399 
16.5000 .512 .333 
17.5000 .429 .277 
18.5000 .417 .244 
19.5000 .274 .174 
20.5000 .167 .146 
21.5000 .071 .113 
22.5000 .036 .070 
23.5000 .024 .056 
24.5000 .012 .033 
25.5000 .012 .019 
26.5000 .000 .005 
28.0000 .000 .000 
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ROC analysis information for the Amber Category 
 
Case Processing Summary 
Amber category present Valid N (list wise) 
dimension0 
Positivea 77 
Negative 220 
Missing 81 
Larger values of the test result variable(s) indicate 
stronger evidence for a positive actual state. 
a. The positive actual state is present. 
 
 
 
Coordinates of the Curve 
Test Result Variable(s):CRAFT total 
Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity 
-1.0000 1.000 1.000 
.5000 1.000 .995 
1.5000 1.000 .986 
2.5000 .987 .959 
3.5000 .948 .945 
4.5000 .922 .918 
5.5000 .896 .891 
6.5000 .870 .868 
7.5000 .818 .827 
8.5000 .779 .791 
9.5000 .779 .750 
10.5000 .727 .705 
11.5000 .636 .682 
12.5000 .571 .645 
13.5000 .481 .614 
14.5000 .403 .568 
15.5000 .325 .505 
16.5000 .234 .436 
17.5000 .130 .386 
18.5000 .104 .359 
19.5000 .078 .245 
20.5000 .065 .182 
21.5000 .026 .127 
22.5000 .013 .077 
23.5000 .000 .064 
24.5000 .000 .036 
25.5000 .000 .023 
26.5000 .000 .005 
28.0000 .000 .000 
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ROC analysis information for the Green Category 
 
Case Processing Summary 
Green category present Valid N (list wise) 
dimension0 
Positivea 81 
Negative 212 
Missing 85 
Larger values of the test result variable(s) indicate 
stronger evidence for a positive actual state. 
a. The positive actual state is present. 
 
 
 
Coordinates of the Curve 
Test Result Variable(s):CRAFT total 
Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity 
-1.0000 1.000 1.000 
.5000 .988 1.000 
1.5000 .963 1.000 
2.5000 .889 .995 
3.5000 .852 .981 
4.5000 .790 .967 
5.5000 .716 .958 
6.5000 .654 .948 
7.5000 .556 .925 
8.5000 .481 .901 
9.5000 .444 .873 
10.5000 .407 .821 
11.5000 .370 .778 
12.5000 .309 .741 
13.5000 .284 .684 
14.5000 .235 .627 
15.5000 .160 .561 
16.5000 .086 .486 
17.5000 .049 .410 
18.5000 .025 .382 
19.5000 .000 .269 
20.5000 .000 .198 
21.5000 .000 .127 
22.5000 .000 .071 
23.5000 .000 .052 
24.5000 .000 .028 
25.5000 .000 .019 
26.5000 .000 .005 
28.0000 .000 .000 
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 ROC analysis information for the Discharge Category 
 
Case Processing Summary 
Discharge Valid N 
(list wise) 
dimension0 
Positivea 56 
Negative 241 
Missing 81 
Larger values of the test result 
variable(s) indicate stronger evidence 
for a positive actual state. 
a. The positive actual state is Present. 
 
 
 
Coordinates of the Curve 
Test Result Variable(s):CRAFT total 
Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity 
-1.0000 1.000 1.000 
.5000 1.000 .996 
1.5000 .964 .996 
2.5000 .911 .979 
3.5000 .857 .967 
4.5000 .821 .942 
5.5000 .732 .929 
6.5000 .643 .921 
7.5000 .518 .896 
8.5000 .411 .876 
9.5000 .357 .851 
10.5000 .339 .797 
11.5000 .339 .747 
12.5000 .304 .701 
13.5000 .268 .651 
14.5000 .214 .598 
15.5000 .143 .531 
16.5000 .089 .452 
17.5000 .054 .382 
18.5000 .018 .357 
19.5000 .000 .249 
20.5000 .000 .187 
21.5000 .000 .124 
22.5000 .000 .075 
23.5000 .000 .058 
24.5000 .000 .033 
25.5000 .000 .021 
26.5000 .000 .004 
28.0000 .000 .000 
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Appendix 18 - CRAFT 
Crisis Risk and Adaptive Functioning Tool 
Assessment of adaptive community functioning in the context of acute mental health crisis 
The CRAFT is for use by mental health professionals assessing patients for acute mental health crisis 
in the community setting. The CRAFT is only to be completed by those trained in the how to use the 
tool with the flexible rating system. To accompany the use and scoring of the CRAFT is the CRAFT 
manual which contains a full descriptive definition for each of the items.  
 
Initial Checklist Items (please circle) 
If scored ‘yes’, please consider whether these risks can be safely managed in the community setting. 
Risk of arson   Yes                   No Risk of homicide     Yes                  No 
 
Component 1 – Crisis Recovery Indicators 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
1 Overall thought content and clarity 5 4 3 2 1 0 1 2 3 4 5 
2 Concentration 5 4 3 2 1 0 1 2 3 4 5 
3 Feelings of ineffectuality 5 4 3 2 1 0 1 2 3 4 5 
4 Level of need 5 4 3 2 1 0 1 2 3 4 5 
5 Ability to manage symptoms 5 4 3 2 1 0 1 2 3 4 5 
6 Acceptance of difficulties 5 4 3 2 1 0 1 2 3 4 5 
7 Ability to relax 5 4 3 2 1 0 1 2 3 4 5 
8 Stability of presentation 5 4 3 2 1 0 1 2 3 4 5 
9 Staff Intuition 5 4 3 2 1 0 1 2 3 4 5 
10 Level of functioning 5 4 3 2 1 0 1 2 3 4 5 
11 Energy/get up and go 5 4 3 2 1 0 1 2 3 4 5 
12 Change from normal presentation 5 4 3 2 1 0 1 2 3 4 5 
13 Predictability 5 4 3 2 1 0 1 2 3 4 5 
14 Intensity of symptoms 5 4 3 2 1 0 1 2 3 4 5 
15 Responsibility for self 5 4 3 2 1 0 1 2 3 4 5 
16 Ability to take control 5 4 3 2 1 0 1 2 3 4 5 
Total Transformed Score (use transformation table) /98 
 
Component 1 – Total Transformed Score Guideline 
(please tick) 
Low 0-29 
Medium 30-57 
High 58-98 
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Component 2 – Adaptive Decision Making 
 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
17 Thought block 5 4 3 2 1 0 1 2 3 4 5 
18 Stream of thought 5 4 3 2 1 0 1 2 3 4 5 
19 Flight of ideas 5 4 3 2 1 0 1 2 3 4 5 
20 Poverty of thought 5 4 3 2 1 0 1 2 3 4 5 
21 Understanding of reality 5 4 3 2 1 0 1 2 3 4 5 
22 Capacity to consent 5 4 3 2 1 0 1 2 3 4 5 
23 Judgement 5 4 3 2 1 0 1 2 3 4 5 
24 Confusion 5 4 3 2 1 0 1 2 3 4 5 
25 Insight 5 4 3 2 1 0 1 2 3 4 5 
26 Irrational speech 5 4 3 2 1 0 1 2 3 4 5 
27 Overall acceptance of support 5 4 3 2 1 0 1 2 3 4 5 
28 Ability to rationalise 5 4 3 2 1 0 1 2 3 4 5 
29 Speech 5 4 3 2 1 0 1 2 3 4 5 
30 Response to Hallucinations/Delusions 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /77 
 
Component 2 – Total Transformed Score 
Guideline(please tick) 
Low 0-18 
Medium 19-35 
High 36-77 
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Component 3 – Risk of harm to self 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
31 Impulsivity 5 4 3 2 1 0 1 2 3 4 5 
32 Regret of actions during crisis 5 4 3 2 1 0 1 2 3 4 5 
33 Overall risk 5 4 3 2 1 0 1 2 3 4 5 
34 Access to lethal means 5 4 3 2 1 0 1 2 3 4 5 
35 Intent to commit suicide 5 4 3 2 1 0 1 2 3 4 5 
36 Regret of suicide attempt 5 4 3 2 1 0 1 2 3 4 5 
37 Previous attempts at suicide 5 4 3 2 1 0 1 2 3 4 5 
38 Risk of suicide 5 4 3 2 1 0 1 2 3 4 5 
39 Risk of harm to self 5 4 3 2 1 0 1 2 3 4 5 
40 Future plans 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /58 
 
Component 3 – Total Transformed Score Guideline 
(please tick) 
Low 0-18 
Medium 19-35 
High 36-58 
Component 4 – Protective/Mediating Factors 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
41 Social Circumstances 5 4 3 2 1 0 1 2 3 4 5 
42 Protective factors 5 4 3 2 1 0 1 2 3 4 5 
43 Resourcefulness 5 4 3 2 1 0 1 2 3 4 5 
44 Daily contact with others 5 4 3 2 1 0 1 2 3 4 5 
45 Relationships 5 4 3 2 1 0 1 2 3 4 5 
46 Support Networks 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /33 
 
Component 4 – Total Transformed Score Guideline 
(please tick) 
Low 0-10 
Medium 11-19 
High 19-33 
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Component 5 – Daily Structure 
 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
47 Physical Exercise 5 4 3 2 1 0 1 2 3 4 5 
48 Isolation 5 4 3 2 1 0 1 2 3 4 5 
49 Daily routine 5 4 3 2 1 0 1 2 3 4 5 
50 Leisure Activities 5 4 3 2 1 0 1 2 3 4 5 
51 Interest/Enthusiasm 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /29 
 
Component 5 – Total Transformed Score 
Guideline(please tick) 
Low 0-9 
Medium 10-19 
High 20-29 
 
Component 6 – Risk of harm to others 
 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
52 Anger/agitation 5 4 3 2 1 0 1 2 3 4 5 
53 Violence/hostility/aggression 5 4 3 2 1 0 1 2 3 4 5 
54 Risk of neglect of others 5 4 3 2 1 0 1 2 3 4 5 
55 Family history of suicide 5 4 3 2 1 0 1 2 3 4 5 
56 Risk of harm to others 5 4 3 2 1 0 1 2 3 4 5 
57 Domestic violence 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /24 
 
Component 6 – Total Transformed Score Guideline 
(please tick) 
Low 0-5 
Medium 6-11 
High 12-24 
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Component 7 – Feelings/Affect 
 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
58 Overall feelings 5 4 3 2 1 0 1 2 3 4 5 
59 Tearfulness 5 4 3 2 1 0 1 2 3 4 5 
60 Hopelessness 5 4 3 2 1 0 1 2 3 4 5 
61 Low mood/depression 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /30 
 
Component 7 – Total Transformed Score 
Guideline (please tick) 
Low 0-10 
Medium 10-19 
High 20-30 
 
Component 8 – Basic Functioning 
 
No. Item Cause for concern 
Balanced 
concern 
Not cause for concern 
62 Overall appearance 5 4 3 2 1 0 1 2 3 4 5 
63 General wellbeing 5 4 3 2 1 0 1 2 3 4 5 
64 Sleep 5 4 3 2 1 0 1 2 3 4 5 
65 Appetite 5 4 3 2 1 0 1 2 3 4 5 
66 Appropriateness of mood 5 4 3 2 1 0 1 2 3 4 5 
 
Total Transformed Score (use transformation table) /28 
 
 
 
 
 
 
 
 
 
Component 8 – Total Transformed Score 
Guideline (please tick) 
Low 0-8 
Medium 9-16 
High 17-28 
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Scale Summary Sheet 
 
Service User’s Name:______________________MPI no.:__________________ 
 
Rater’s Name:________________________ 
 
 
 
Assessment Outcome:____________________________________________________________________________ 
 
Treatment Focus:________________________________________________________________________________ 
High         
Medium         
Low         
 
 
Component 
1 
Crisis 
Recovery 
Indicators 
 
Component 
2 
Adaptive 
Decision 
Making 
Component 
3 
Risk of Harm 
to Self 
 
Component 
4 
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Appendix 19 – Number of measures completed by staff participants 
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